(U)»lttta*»l=»*2L*TttHS;fcfcHRtH* 



(i9) i»» »n»f *««h 




(43rBl!8^BBB 
2000 4pl2 £ 14 B (14.12.2000) 



PCT 



(io) seams*! 

WO 00/75122 Al 



(51) m^mf^m 7 : COm 307/46, 307/68, 307/58, 249/10, 
405/04, 405/06, A61K 31/4196, A61P 31/18 



(21) 



(22) SI® iiilfSB: 

(25) mmtamomm: 

(26) HBS5^BB<OHiS: 



(30) &ffc*fx-$: 
11/155503 
*#SH¥ 11/230305 



2000 ^5 E29 B (29.05.2000) 



1999 ^6^2 H (02.06.1999) JP 
1999 if 8 S 17 H (17.08.1999) JP 



(71) amxwmz®i<±xo)f§%miz'mx): turn 

fiXftsCStt (SHIONOGI & CO., LTD.) [JP/JP]; T 
541-0045 *BE«*^l5trfi**Ea^Br3Tg 1S8^ 

Osaka (JP). 

(72) ftm*i1&iiV 

(75) *W#/UiMA f*BI=OHT«>*;: ±(+IEfi8 
(UENAKA, Masaaki) [JP/JP]. & # iE £ (NAGAI, 
Masahiko) [JP/JP]. 31 i& IS (ENDOH, Takeshi) 
[JP/JP]; f 553-0002 *BEtff*llErfi*iaBKjW5Tl 12 
mm tfii? aSBttiCSttfl Osaka (JP). j5JH? = 
(KAWATA, Kyozo) [JP/JP]; T660-0813 ^Si^/S*SiTfi 



PCT/JP00/03456 (74) 



ttjg#S2T S 1 #3# ffiif *SStt££tt A Hyogo 
(JP). 

ft g A : ill ft S . (YAMAUCH1, Hideaki et a!.); 
T553-0002 *BRft*IKitTtiaEK;M5T B 12#4^ ifi 
5*»*1*3t£tt *nMB*£S50saka(JP). 



(81) Ig^ll (Si*);: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, DZ, 
EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, 
JP, KE, KG, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, UA, UG, US, 
UZ, VN, YU, ZA, ZW. 

(84) ARIPO (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ UG, ZW), 3.-5 *>7ftS* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V Aft If 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI ftVf (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



j== (54) Title: NOVEL PROCESSES FOR THE PREPARATION OF SUBSTITUTED PROPENONE DERIVATIVES 



== (54)$gBJlCD€&: $tSifcg&? a vg3*<*0)Stjt;£ 



O 




IOC \f (iv-10) 



(IH-2) 



DEBLOCKING 




(VM) 



(57) Abstract: Industrial and commercial processes for the preparation of 2-acyl-5-benzylfuran derivatives, l,2 5 4-triazole-3- car- 
boxylic acid ester derivatives or propenone derivatives having an anti-HTV activity; and useful crystals of the derivatives, ^..de- 
blocking: (III-2), (IV-10), (VI-1), wherein R 1 , R 2 and R 4 are each independently hydrogen or the like; A is CR 6 or N; R 6 is hydrogen 
or the like; Q is a protecting group; and L is a leaving group. 



IV' 

ft I 



i 



WO 00/75122 Al 



(57) 

2-7^-5-'<>yA77>J!li#, 1,2, 4-b97V-fl/-3-* 




(IV-10) 



WO 00/75122 



PCT/JP00/03456 



5 ftmfrm 

10 

15 ?7 - 7 8 0 5 6 s 7 - 7 8 0 5 6 , ^Pl¥ 6 1 - 5 3 2 7 5), 

t«t D 7;^***At4CilCJ:5TSatS5ukiliJJl6nTl^ (Chem. 
France. 1962, 1166) o 

20 ttBffcSftT^fc^o 

1, 2, 4 - >; 7>;-;i/- 3 -*;i/?n>i?©^ji^t u-r, 3-7; 

J - 1 , 2, 4-h | J7V-;v-5-*;v^>i©7^7li&^7VSi:^ibv 

25 ilTC&i: Itli, <D#EU >R* ">A(NaHaPOa>fc*tttt(HCl)"? 1 5*C 
JilT-Cji7cT-5)73 ^(Khim. Geterotsikl. Soedin., 1967, 180-183)£ <fc V®* 2 7 
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_ }]/ $ t» 4 5~5 0 °C £ in S L T jI 7t ?" 3 £ & (Khim. Geterotsikl. Soedin., 
1965, 624-626)# #1 £ tit 6 « 

3.75;-!, 2, 4-hU7>;-;K!)i7^aJ:i/t, vr^Jfc 

t&Tttnm^'n O S)JA s flI?)ntl^(J. Am. Chem. Soc. 76. 290, 1954) e 
5 £fc> 1,2, 4 - h U TV — fr- 3 -**#>ftx*^;v©JBl<©««i* 4: b 
"C, K5^>*ljiSltt± ( 1 5 0 °C ~ 2 0 0 °C ) fciO» LTfljai t , 

i,2, 4 - h 7v-^- 3 -tui#>m^* ; r)\'Zm&tzj5mi)mt>nx 

t\ % (Collect. Czech. Chem. Commun.. 49, 1984, 2492-2495, J. Heterocyclic Chem., 25, 
651-654, 1998)o £a®3lfl3li* £fi£f * < fc 

10 tot, «ET-c»iSW±^lin»L-cff fcfc&ttfttt*e>*^fi©e*#**o 

a (V I - 1 ) : 



R 6 ££liN£2t;b U R 6 1* 7.k sit , li*nT^tJ:^7***, ifcliHtt 

20 a (v 1 - 1 ) -cwsft*<b£*5«\ wTo^at^t ttf-czzo 



H 
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(a*, r', r 2 > r 4 ^ A&mtztmmm-c$> *k Qizizmmz&t) u l« 
seo-Cs a ( v i - i ) T*^£nsft£t>0£5£*f8ft-c*&a 2 -7->^- 5 

10 (XSs) 

Q—r " (M^» O— 

— - CMVO — O^v 

o 0 

OvO — - O-O 

OH 

— - O-CV 

o 

(X?£) tt % 2 - 7 D>f v 7T v v F*flJ«JW**i: It, 'OXTArtHt 
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Sfc, (XJS) . (Yi£) fcfcC, HfiA^iliflt) 



±13 (XS) *5«fctf (YS) ©He£fc»¥ifc-U 2-7i/^7 

7>iiftt;7'J-f/^7 7'yS{EiSfT7CJ:t: I tot, 2-Zv;u-5--< 



A- 1 ) 5fi ( I - 1 ) : 

R 2 R 1 



tS*n4ft^»C> 5t ( I I - 1 ) : 
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CS^ R 4 (i7K^^ ii^nt^-C* H^Tfr**. Eft Silt ^T* 
I I - 1 ) : 



R 1 % R\ R 3 N ij«}:VR 4 (iB5!Bi:l5lSST-feS) 

A- 2) Si6»JiA s *fl2^^^>"C*4-tEA- 1 ) 
A- 3) £jfc}£&#2kT-;fcS±B3A- 1 ) SB$<Z>Sg£&« 
10 A-4) R 3 *M^;i/T-fe-S±IBA- 1 ) ~A- 3 ) 0^1*n^iZ!3«s©^^ 

A - 5 ) R 1 *J itf R 2 ±13 A - 1 ) ~ A - 4 ) ©l^-fftfrCSB* 

A-6) R 4 ^4-7^^DT-fe^>±aaA-l) ~A-5) © ^ f ft fc 12« 

15 ©s^a> 

«"c\ 1,2, 4 - K U TV-iV- 3 -*;w#>&:£;*^;i>»!*{t:©«liSiSK 
20 l, 2, 4 - b UTV— -n/- 3 -*;i/Jl?>»©«JfiiSC*i^T, fie*tt«©J: 

5. 




o 
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1,2, 4 - h 'J T*J-fr- 3 >&x*7 1 *g§$ft©Smi££JI{i5 bfco 

5 

Tj&to-fes 1,2, 4 - h 'J TV — fr- 3 -#;i/*>8!x;*x;i/^#&£lf|T 

B-l) iiTufrJCD^ST, S ( I V- 1 ) : 



H 




tJlt^S ( I V- 2 ) : 



H 




(IV-2) 



15 B-2) iSrcffJfc LT&EU >«ffl#£T. S ( I V- 1) T*£ft3fb£«J 

B — 3 ) 'J>a©^;i/=J-;i/*^jfjn UTCff -5±I3B - 1 ) S fcttB - 2 ) I2«6© 

B - 4 ) R 5 #7KfgT-&3±ieB - 1 ) ~B - 3 ) ©l^-fftfrfclBafflSiiSifex 

20 B-5) ±g3B- 4) mmVftmiZ £ !K" 1 , 2, 4 - h TV-to- 3 -* 



6 



WO 00/75122 PCT/JP00/03456 



;i/tf>®££^ &M-i^riHt & Z £ T 3 5£ (IV-3) : 




ROv y^-u (iv-3) 



HN' 



ft, 

5 B - 6 ) (V) : 

H 

NH 

O 

R 5 tt***fcttli&3ftToTfc«fco7;u*;i's R 6 (i7jc^, 

10 ZttmtT%£ ( I V- 4 ) : 





(3*. R 5 £cfctf R 6 «M§3 illicit T-^£ft£fb£tl©M&v 
B-7) R 5 #BI&$ftTl^T&J;^T>N/3r,>l'"t:fc'2>Jis3B — 6) 13 He © iis 

15 B-8) R 5 * ! Ii$tlT^Tt)i^7;V^JK-fe^ R fi # * s| T! ;£> 3 ± §3 B 

- 6 ) mmomm^. 

B-9) ±SBB-1) ~B-3) % B-5) ~B-8) ©^T ftfr (d a3iB©£ 
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tt£J:!KS(IV-5) : 



H 




5 ftv^S : R 7 X R 7 « h |gJ$nTMUu^^77f 

-f ;u> ifcttiftdftt^t*J:^7^3 + '>^f;v, Xtt/M3$* T- 
*$nsft^»s £ : (R 8 0) R 9 C = CR 10 R 11 (it*, R»liM$nt 

$t5C}:SMtt5S (IV-6) : 



R 12 
/ 




+ , R s *jJ:^R 6 ttHulBi:|B]0.as R 1 2 (i : — R 7 (S*. R 7 fcfcmlSai: 
@S8tft4).fS3n5S, 5C:-C (OR 8 ) R 9 - C H R 1 0 R J 1 (5S + s 
15 R 8 , R"\ R 1 0 s iJctrjR 1 l (it5gBi:|5l^g-C-$)^) T-*£ft3S, Sfettt 

B-10) ±!BB-4) ££ttB-6) f38©*i£fc:J:!K S (I V-7) : 



WO 00/75122 



PCT/JP00/O3456 



H 




j;l\r 'J-*'***) ■ew3ft*fls£»*»* m^X-A : R 7 X (5£4u R 7 « h 
5 ;i/n ^i/^ Xli;\Dy>-C3&5) -£-^£tt£<b£$K ^ : (R 8 0) R 9 

c = cr 10 r 11 (S<k R 8 &mi&$nx^xi> k^Tfr**. r 9 , r 1 <\ * 

R 8 i: R 1 0 #-l6fc&oT BlfcSft't t^T «fc t*T;i>* u > 4*t>f ) Xfj<£ti 
%<b&®, Jtli*Ai7*rt K«SiB***c fc *»«fcfS5C (IV- 
10 8) : 



R 12 
/ 




R 6 liii!2i:(5lSa, R 12 (4:£:-R 7 (£4^ R 7 14 Hu IB m M 8 T- & 
Z) XTfiStlZm. S : - C (OR 8 ) R 9 -CHR 10 R 11 (at*. R 8 - R 9 <• 

B - 1 1 ) : R 7 X (5t^ R 7 (4 h 'J f-JVX&Z) -e*3nafls£«J*KJ5& 

$t§: i:$^iai:-r-5±HBB - 9) JfellB-10) IBfjcM&u 

B-12) 5£ : (R 8 0) R 9 C = CR 10 R 11 R'tR'^-^tft 
20 jE3-fr*c:i:fc8r&fc-fS±§aB-9) g-fcttB - 1 0 ) IB ft® 93 ft 
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B-l 3) j£ : (R 8 0) R s C = CR 1 0 R 1 1 (5$"K R 8 £ £ R » AM 

mWLtt s±bbb - 9 ) i*ttB-io) ia«osiJis. 

B - 1 4) 3 (IV-9) : 



R 14 
/ 




(a** RMi*** fear***, R 1 3 (27;i/*;K 3£:-R 7 (if, R 7 

fcS)TfiSJft*I 4 a : - C (OR 8 ) R 9 - CHR 10 R " (St, R 8 liT 
r 9 s r 1 0 N is .fctfR 1 1 tt-tix-eftSiji UTTkllii 
10 (4 R 8 h R 1 0 C & o "C 7" * * 1^ > * H*> t ) ti^n^I, SifetttHP 

R 14 &5£:-R 7 R 7 ttfWfi3£: MftT-&£) T^^flS 

5fc:-C (OR 8 ) R 9 -CHR 10 R" (5£*. R 8 . R 9 ^ R 10 . 
R 1 M4BS3Bi:HaS"C&S) ti^niS, Sfclit N*<>^ II 
U R 6 * s 7jc^, R 13 #;<^;K 4»oR 1 4 755 h ^;i/T-<&£J§£\ R 6 * 3 *^s 
15 R l3 #/^;K froR'^'r^t |>'Dt7>-2-^l'tfe^ipv *> J: V 
R 6 #7.k^> R 1 3 #x-f ;K froR 1 4 # h l> ^I'T-fe Pfc < o ) T*^£ft 

B - 1 5) R 6 ^?J<^-efet)s R 1 3 i)Mf-^Sf;li:if /K'Si D s R 1 4 tff h 

( x _ x h^r^>) (l-xh + iz-l-^f^) xf;k ( 1 - n - 7* 

x^;i/-cfeS±3BB -14) I3$s©ft£tK 

10 
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C ffl t Z o 

C-l) ±8BA-4) aB«®*ac«fc»}5C (I I 1-2) : 
R 2 R 1 

' -^v^ <lll2> 

ftsfb^w&»* ( i i i - 2 ) -e^^nsib^tjUs s(iv-io) : 



N — N 




(IV- 10) 



O 



«S**to-r) T^£ft3fb£rt>£. JSS®#4TS*B$-&. Q *ft«SI 

tsa^Mtts, sc (v i - i ) : 




<VH) 



(ini, r 1 „ r 2 , r 4 , si£UAteffimtmmmx-&z>) -cmztizihG®)® 

C-2) R 1 2 D * R 4 #/\ □ >f > T- $> -5> ±33 C - 1 ) 13 IB 
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C - 3 ) R 4 #4 - 7;U*DT*fe^±IBC - 1 ) SfcJi C - 2 ) gSi$©M&> 
C-4) A#C HT"fe£>±IBC - 1 ) ~C-3) © ^ T ftfr £ 

c - 5 ) ±i3B - 9 ) ££iiB - i o ) mmvmm&^z s (iv-i i ) : 




^r^n + ^^^/p-CifeS) t-S$ti5S, : - C (OR 8 ) R 9 -CHR 10 
r 1 1 (5$*, R 8 &t;v*;k R 9 ^ R 1 <\ &i 1 1 14th*ft»4 

1/ >£St;bT ) t'/T^n^S, * fctt t Y d * J/^ R 1 4 as : - R 7 (S 

<K R 7 ii iiu IB i: li] 1c II T- £> 6 ) -CwSn*Ss S : -C (OR 8 ) R 9 -CHR 
10 R 11 (S^s R 8 s R 9 . R 10 > i'iI>*R 1 1 &1fl&£MM1k-etoZ ) 

#ST, 5C ( I I I - 2 ) : 




(at, r 1 , r 2 , *5i^R 4 !i^n^n^iLT*s. gtft^n-c^x^i^ 
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H 




(5£*, R 1 , R 2 , R 4 N &*.UR B &MlZt®mmx$>%) T-/Ts$n?.^^ti 
C-6) « ( I I I - 2 ) : 




O 



(Stf>. r ! > R 2 > *>-j:VR 4 tt-f n-ena4LT**s * 

3"fb£-«> A-4) K«©«jSSa5t:<t D»e>nfct»<Z>"Cife*±83C-5) sB«£ 

C-7) R 1 x R\ &&UR B ft7km~Z& t), R 4 #/nd7>T-&£±I3C- 
5 ) SfcttC - 6 ) |5tt®SB£3u 



C- 8 ) i (VI-7) : 

R 14 




(sc*. r 1 , R 2 ^ #&vRU*zti?n%i& Lx&m. m.&ztix^xi>&^ 

Tfr**. g.&$tlX^X<b «fc $£|4ADy>-CftD, R 6 l±* 

RttSftT^T * cfc^T^^K $ fe £ tit V> T * «t V* 7 l > —tot £> 

0, R 1 4 liiC : - R 7 (5£<K R 7 lih'Jfik tiX^X t, & ^Z)\<7 r 
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5£:-C (OR 8 ) R a -CHR 10 R" R 8 li7;^iK R D > R 1 0 s 

5 * ;>< ^ T* £ ) "C^SflSflS^tt* 

c _9) R«^4-7;b*Dff*0s R 1 , R i &£VR 6 tf*mX'&r>, R 1 4 

,K iK^^iK N, N-^^f ^^^77^^^, ( 1 h*S/- 1 - 
if^, ( 1 -x h*^>) Jif-^. (l-ih + f-l-^*) if 
10 ;K (l-n-7D^*i') xfiV, (l-n-7'h^i') xf;K ifcli (1 
__Yy 7 'h*->) x^;l/-C-fc5±g2C-8) gBtt©<b£*K 

c m ? 5 o 

15 D — 1 ) i (VI-1) : 



H 




(VH) 



(St, A«CR 6 i^liN^^t>L, R*\Z7km, lft«nt^T*i^7^* 

;k SfcttIift*fttt>ttJ:i\7 | J-;i't*9, R'> R 2 > * «t V R 4 & * ft 

D-2) R l D> R 4 * s p-7;^D-efe!), A#CHf& 
£±a3D - 1 ) BM®*£ub. 

D-3) # *S H X *f [3 4ff K «fc 3 ^7 * *p\ ^ffitt^Tfas : a = 

14 
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32.432(2)A, b = 10.886(2)A, c = 7.960(2)A, a = 90.00°, p = 90.00°, Y = 90.00°, 
V = 2810(1)A', Z = 8, SRBfflh Pbca, 1.481 g/cm 1 "C'fc * ±33D - 2 ) 

D-4) »*X«EUffC«t*El*r^^->* l xia*fft*(2 0) = 2O.38O, 21.280, 

5 21.340, 23.140, 23.360, 23.540, 25.860, 27.460, 27.500, 28.100, 28.180, 

29.400, 43*15 29.480 (fi) C ± * £ * t 2> ±IBD - 2 ) HB@<Z>*Sflx 

D- 5) S (VI-4) : 



H 




10 ;k Stligft^ftt^t t» J;u7 'J -;i/T-$> 5 % R 1 ^ R 2 > ;feJ:VR 4 {i*n 

D-6) R 1 ft 2 0 > R 4 rt s p-7^;f □■e&Os AA s CHtfe 

4±IBD - 5 ) !efg©*SJis 
15 D-7) l8SXSIDri:J:58i^^-^> # ffi 1& * 8c : a = 
11.9003(7)A, b = 9.7183(5)A, c = 13.2617(8)A, a = 90.00°, p = 109.450(4)°, 
7 = 90.00°, V = 1446.2(1)A J , Z = 4, £IBI#: P2,/n, 1.439 g/cm 3 T* 

S-C"feS±!BD - 6 ) SBttO&a^ 

D — 8 ) *&5fcX«@#t;:«fc*la|*T^ (2 0) = 8.760, 19.600, 

20 22.080, 23.760, 26.200, 27.580,** «fc V 29.080 (ft) CiK-^*tt4±E 
D - 6 ) gBtt®&£. 

D-9) »5fcX*8ll#rK«fc*lHl#^*->A^II]jfffcg( 2 0)=1O.52O, 13.860, 
15.680, 18.160, 22.840, 26 . 180, ft J; 28. 120(g ) t ± K- * £ * "T 3 a-[5-(4- 

15 
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cists. 

B, x^-jk n-7nK^, ^vrnUA, n-7*-;K ^V7f)K sec 

-7* to* tert-7*JK n-^yi-frs 4 V **^>*fr. tert-^ 

10 ##£L^o 

«*tf, x^V>, 7*D^b>, M;^U>> x*-;i/x*-U>, rF7^l/ 
^y7K^ sec-^h*^, tert- 7 h * 2^ n- ^ 2/ » 

n- 7 h ■ -f V ^ h f sec-?' h tert- 7 

25 f;^8H^. 
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hy^;ni55:-CPh 3 -c^$n*a6 ( 5£ * > Phii7i-;K-S5) 41 

g&SixTt^T * «fct^7 7l/7 T^l' ;H±s #g&7 71/7 7 * 'f 71/ £ <t Z>" * 7 7" 
£12 2> 7 7l/*7i/gJ&7 7l/7 )V&Mft Ls 0!;ti£, 7*77? 
10 -f71/ % N-^^XA'77ta, N, N - 277 ^71/771/7 7f-f 71/, N-xf- 
71/ 7 71/ 7 r ? -f 71/ , N , N - i? X ^ 71/ 7 71/ 7 7 ? -i 71/ 1? A 5 ^ If n £ „ 

S^^JXt l^T t) £ 7 71/ * 71/ , fiSSl £ *X T I* t «t ^ 7" 71/ ZJ * 1/ 7 * 71/ , & 
J;tfHft$ft-C^T*>«fc07;i/*U >C:fcttSK8l2Stt. 79-71/ (0fl*<i> 7 
x-71/^|) , <>*D77l/*71/ (0»;tfcJ\ i/^D7Dt;K y7D^>f;k ^ 
15 n^s^^7l/«|)v 2/77, - b □> tKD^ri/, 75.7. 7\ D ^ > <fb 7 71/ * 71/ (0'J 

it a, h y 7 71/^-0^-^71/^) ^a^tf e»na„ 
■asn-t^-c* <fc^7 y-;ncij^ 77i/*7i/ 7?-7i/> 

x^7l/H) , 7 71/ -7 -71/ (0Sxli> K-iK 7 'J 71/3?) , ^D^>, tFD^k 
T7l/3^-> (fljtMU 7b*->s iK^I) » >\Ufy{GT)\>*)\< (0J*«» 
20 h 'J 7 71/tf D 7 f-71/^) % - FD, 7 71/7 y^-f 71/. 7^7. 7 71/ * 71/ S & 7 5 
7 7^71/757, 277^71/7*73?) „ #7l/**2/, 7 71/ 3 * # 71/ 

tfx* (0!*K, 7 h **>*7UJjt = 7H5) > 2/ 7 7 « #3Mf h tl Z> 0 

25 0 1 l-[5-(4-7 71/^P^>i771/)7 v>-2-f 71/]-3-fc K D * -3-( lff-1 ,2, 4- 

h y 7 7-7i/-3-^ 7i/)7D^7 >© i s!gii©*&5fcXifaffli5£*£3t-c&*o 
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0 2 l-[S-(4-7;i/^n^> J/»7 5 >-2--f ;i/]-3-h Kn*>-3-(lfrl,2,4- 

h , ; y vr — — f )D7as<j >© i m^^>(D^%m&u^^^ h ;wai^is«Tf 

fe o 

03 l-[5-(4-7;^D^>yjl/)77>-HM-3-k K D**>-3-( 1/f- 1,2,4- 

14 l-[5-(4-7;^D^>i;^)77>-HM-3-t Kn*->-3-(lJH,2,4- 

05 i-[5-(4-7;^n^>y;H77>-2--fM-3-t K □ * i/-3-(l/f-l,2,4- 
h u z >/_,,, _3_^ ;v)7n^7 >© II S|gS©^^«8ifiiR^^^ h^M**S* 
10 T- & £ o 

0 6 l-[5-(4-7^tD^vyjK7 7 >-2--f ;U]-3-t K D * ^ -3-( 1/H , 2,4- 
0 7 l-[5-(4-7**D'<>yA)77 > -2--Y ;i/]-3-fc K D 3f S/-3-( 1/f-l, 2,4- 

h ijT-vF— ;i,-3-4 ;K7d^; >© in si£a©S*x^|{|i!^^^-efe?)o 

15 08 l-(S-(4-7^*D^>yM77 >-2->f;H-3-t K O i/-3-( 1/f-l, 2,4- 
ij 7»;-;|,-3->f ;i/ ) 7" D / >© III §!|Sil©^li^£&Slffl£Sa^T*2o So 
0 9 l-[5-(4-7J^n'^j;;H7 7 >-2-^ ;i/]-3-t p d *->-3-( 1/f-l, 2,4- 
h i; 7»vf-;i/-3-w >i)7u^; >© III S ^ II © * ^ If M * ^ ^ h ;i/«J£te* 

20 

25 IiA 1 
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5 t) 

2 -7J/^77>»*fl: (SC ( I - 1 ) -C*£ft34b£$>) ^>^7WN7 

-y Ymmft (s ( i i - i ) £> ^-c *&©#&T-eHJEfc<* 

>si^«: (a (iii-i) x-mznzib'&m zmmtzumx'&Zo 

10 S ( I - 1 ) -CmS tiZibSyBt LTii, 2-7t^7?X 2-7-fe^7l/ 
-3-^;i/75>> 2-7tf;i/-4-^f;i/77>, 2-T-b^;i/-3, 4 
-y^A77X 2-7tfJH3-^t^77>, 2 -T-fe*-;W- 4 - * 
K->77>, 2. - T -b - 3 , ^y77>, 2-7-fef-;i>-3- 

7 □ D 7 7 > ^ 2-7tf;b-4-7DD77> < 2-T-fe7 t -;W-3, 4 - 7 

15 DD77>, 2-7Pt^-;i'77>, 3-/if;i/-2-7 , Dt:^-;b77>, 
4-^f-^-2-7 , Dtf^-^;W7^>, 3, 4-^^f*-2-7Dtjr^;l/7 
7 > , 3-^ h+i/-2-7Dtt-^77>, 4-*h*S'-2-:7nea-:=. 
jl/77V, 3, 4-J?^ht5'-2-rDi;* = A77> 4 3-7DD-2-7 
D £;t~;i/7 7 4-^DD-2-7nKt-^77>, 3, 4-y?nD- 

20 2-7"DK^-^77>, Af-fr 2-7D^^7tf-K if* 2-7P 
-Y v 97tf - h &tlSo «ft» 2-7tf)l/77>i)i»H^. 

5t ( i i - i ) x-^znzit-syjt Ltlt v;U7 Dn\ -o^;i/7-p 

5, K, 4 -^f-;w^>v?;i/^ D U 4-^fJV^>i'';i'7DU\ 4-^hdr 

19 
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i/ ^ y V )\> 7 u 'J K s 4-^h*J"OfA^n5lf, 4-7D3rD^>^*;i/^ 
DUh*. 4-7D7fO^>S/;i/7 r O^K, 4 - 7 n d ^ > v ^ 7 o 'J K , 4-7 

3 _ ^ j. ^ ^ > )i 7 o "J F , 3-^h=f^^>^;i/7 r O*K, 3-7 
5 D^D'O^^D'JF, 3-7D^D^>^;i/7*D*K, 3-70D^>^;i/ 

7dUKx 3 -7nn^>^;i/7D * YttZtfi&tf *>ft-5o 4-7)l*u 
sOi/)l# a V h\ 4 - 7;i/3f d^> y;i/7o 5. F^JfJ L^o 

JK^iibttt, lUbEIS (Z n C 1 2 ) , iHbf§-7X (S n C 1 4 ) > & 
-fb&dll) (FeCl 3 ) x MTJK-^A (A1C1 3 ) , B F 3 • ether 

SJtS^JKi: LTiglb^l' >£ffl^fcl§-^ £jfo£/£t)T- $> & £ ( I I I - 1 ) 

jtntB-r 5 z tizz t)x ^ (i 1 1-1) xtrs£ti%ib&V)*mmj£tm.&t % z. 

J5.fom%kh LT7.k£ffl^£i§'&l^ £jfo#v^ ;i/ F£ jiff -fS o £fc, *I«r«K 

20 JSJgfaC*)*? £ U^o 

HJfoSJglis - 5 0~ 1 5 O'C, SiUli, 0-10 0'CT-&3 o 
£JfcBSP^Ii> 1 ~ 4 8^Pb1> ft £ b < li> 1 ~2 4R*ffl-C<fe3, 

2-Ti/;i'-5-^>> ? ^77>g|^i* (j£ (I I 1-1) XTis^n^ib^m, 
25 S(I I 1-2) t'^^n^fb^tl) It. ±131*1 A 1 W^{3*>> WTCTaS (X 
mA 2 i'J;I/l|A 3 ) tSilt5CJ:^t.|5 0 

20 
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HA 2 




o 



5 ±S3Xg{i, ttT«D4X«fr&tt«. $ "fx 5£ (1-2) 

a ( 1 1 - 2 ) f >^l, a (IH-3) 

n«ft#»*»*iaTf»*« s (ii i-3) f*<*fts<b£»®Kt 

KD*S/RlB*ffl^ 55 (I I 1-4) T-*$n£-fb X*I-C-&3o ^ 

©ace, a (in-4) -c^sfts<b£»ffl*****>3ScK*s&Aft. * 

10 ( I I I - 5 ) TfS*nSft^»J:t4II-C*5. itC, * (I I I - 5 ) 
7n $ K«) *S^$-&x a ( I I I - 2 ) TfS*n5M«t«at4Ii"C 

±13** ru >^Igli, LDA?) ©#£T, 

15 :ttf!fH^o 

Bit h* D^~>Xfili, h 'J ^ DD->7>i:3 "Mb"?* h 'J •> A f jI 7t f 3 
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&i>\ *;i/sJt*^3S*5)7 , -b^;i/S^O^»tts 55 ( I I I - 4) T^Sfta 
10 I1A3 



15 ±IBX?IB\ 55 ( I - 3 ) T-^£ft£fb£t>£fflfBfmi: It, 55 ( I I - 3 ) 

7 7 yjsjs*fr 55 ( i i i - 2 ) -e^$n-5<fb£»£$fJi-raxgT?&*„ 

1,2, 4 - h U 7 s J — fr- 3 -fc^JtfVKx^T^RaUffcfflMiSffiC 
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IIB 1 




5 *igit j£ (iv-i) -r^£ftaft£l&©iK7 s yfc£/s-cfc »k ^tv 

A^^¥SI*-rtwittgflJiT ^ J ibtzz i:C<t^-c, 5$ (IV-2) 
*xg"Cffiffl-T43g«BK7 , ;i/* »;&JRi: b-r'tt» ESSffii-*- b 'J •> Ax M&# 

Mtc£!I£ UTli, #36 U>K (H3PO2) , 1S'J>S? (HrjPOs) % Ca(H 2 P0 2 )2. 
NaBH(OAc) 3 , PhSH, H2CO m * S &V h *U »C*3E«J>tt (H3PO2) 4»# & U 

15 JlttWCB:, ^ (IV-1) -C*$n*fb^»C, jlTC^J (Wxtf. &3S'J> 

tt) ©*»«[*iiois 3 0 - 6 0 °c (*? $ u < iiv 4 0 °c-~ 5 o °o tipar 60 
<D7kmm*tQz-s 3 o°c~ 6 crc ($? £ u < a, 5 o -cut) -ett 1 o - 6 o # 

(Jf$ L <li, «30») i»IKaTr«. »T«, lsJ®gT:10~6 0^(» 
20 juit S30^) m# U 0°C~ 2 O'C («F £ t < {is #J 5 *C) Cfc 

JPL 1 0-6 0# (»* U<lis i&3 0#) UlltS. U 
IflDit-fe^^ (IV-2) T!^£ft3fb£tj£f#3 c <h#T-£3o 
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Sfc, #I«C*^T, '>« (±ffiffl««ft© 1~10 (V/V) %, L 

<li, 2-3 (V/V) %, Jttt, <b£$> (I) k#ut*io. 2t^Sl) 

© t- ;i, n - * in a. a © s *n-ctt, ffiiiTA* >j&ff®*tttt 

5 j: o n > h d— A* *T , T)i n - ;i/ S iR Jta f 3 £ i: »bi^$B$SS 

10 Ll^o 

a ( I V - 1 ) -CwSftSfc^fctt, 3-7U-1, 2, 4 - h 'J7»;-A- 
- 5 frXym&ZVZOT frZ-frX-Kr frM&fo (Witt, 3-7U-1, 
2, 4-h'J7 4 ;-A-5-***>i * ^x^t^I,, 3-T^y-l, 2, 

4 _ j. ij t> v— 5 -*;i/^>^ ifM^f;vf) A s fif ^ns^s U 

15 <liR 8 ^7K^-Cfe^{b^^, -f&fc^ 3-7J/-1, 2, 4-MJTl/- 
fc*>, a (IV-l) T5i$n4ft^»i: tt 3 -7 I. J - 1 , 2, 4-MJ 

20 So 

X^B 2 
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1,2, 

3 -a 



3 -fc^tf^c^xMbfcfTo-Cx s (lv-3) -e^£ ti&-fh£$r£ 
5 KJS1- *xg-e&* 0 

HfcttKUt 1 , 2 , 4 - h l J7 , ;-;i/- 3 - * ;i> * > 12© T ;i/ 3 — (tfl 

Alt ;k J — n-7n;w-;K n-r^y— ;k v ;i/ 

10 #4PT-C-gl# L&#e>. ^ = ^5^ H (01 A It = 

;^D7^\ ft-A7D7n"f) SITU ?iST& 6 0°C~ 9 0°C (»* 

Kit 87cc) fi-io b$rb (»* t < it jkj4 ism) sttff *<> 

SBxfJK n-^dr-b">^) T-^rfLs Itoft-e&aS (IV-3) T-*£ft 

15 zit-ervozmzz t^t-t So 

flfecx^x^fbo^Si: Utlt ^o7><fb7;i/*;i/ («fc-3fl3**>* x-^;i, 
20 )]/*J7*J* $ z;i/>r> -fv^i/^f) 

25 
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R 5 OOC 




sc (v) ti^nsM^^b-c, as (iv-4) T?*sn*<b£#jfc« 
ituitss, #ig«:ft#»a (a (v) T!w*n4fls^*o«ijSw±) 

a (v) -e^snafls^*^ h'^^^^^vx^^ a-^b 

■filHJx^K b *Wl b V * f/l', ^hMh'Jif*, avPbtfllb 
b ^SSSt b U x*-;k tf-N' b Slfi b U ^ f^K aT^hro 
£:*>6£b 'Jxf;K b 7D tT* >m b l )*f-fr*f) *J«tV*«JS«6 («* 

ii % ^>-«>s b;n>, *«>u>«) ft Mi, l o crc~ l 3 o°c (» g u < 

ttx 1 1 0*C~ 1 2 0°C) X 1 ~ 1 0 18181 (ff* U < li> ^2 . 5 P^) gl6 3 
*4o ^fflt, H*1" *7';i/3— ^ ( b 'j7^ + ^t^Vx7f AC4^t5 7 
ft^ETT-S*-r^o ISStfft 0°C~ 2 0 °C (»* L < tt* 1 0*C«. 
T) tcft»b> 0 . 5~ 1 0 RPbI (ff* L < tt, » 1 0#H) ttlL, Wffl Ufc*§ 

gft^au g«ift-e*4S (iv-4) -e^^n^^b^^ftff^- t* s t*#So 
5C (v) -ew$n*fls£»fc* fcfe&a (a (v) ■cs*h5ft^*c»uT0. 
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*;b*>^ • -tjcsj^k i&gK as$s> mm. x*)*)>m%) xxv^mfem (m 

i/^f;V*^A7 5 h\ N-ptf-^KD U K><f) ftSftP^N 10 0°C~1 
5 3 0 'C L < 1 1 0"C~ 1 2 0°C) T- 1 ~ 1 0 M (£F$ L < #J 3 

i$fgi) sjtt^-e-^o sm£o°c~2 o°c ($?$ u<ii, i o-cttT) c^jpu 

(fiajx-li. ^>4f>, h^x>, *>>u>^f) ^inx« &4PT-C0. 5 
~1 0B#[U] ($?SL<tt* *<Jl . 5Btm M#1-^o flTdiL£*£il£3$U § 
ftf5T-fc3 5£ (IV- 4) -C&tfftZib'SMZm i:#t§^ 0 
10 3 (V) -e^nsfbilrM. ~ :r- b h7->^b F?y>ii^ 

Mfet Z> Z. t&-£ t & (Collect. Czech. Chem. Commun., 49, 1984, 2492-2495, J. 
Heterocyclic Chem., 25, 651-654, 1998) o €©ffex tf^A-T ^ t^- h t 7" ;b 

5S (V) T-^^ Ltlis xf ;i/ 0 * ;i<:3-*-y y )17 I ¥ 5 V 
15 > (R s #x^;k R 6 #7j<fg) > /SXfrK)]'**? 'J*75 K^v> (R 

5 *M^;i/> R 6 » x*-;i, j9 7Hrf^*1f;^7 5 K^V> ( R 5 A 5 

R 6 *M^;V) „ /? 7 -fe ^ ;b * * If 'J )IT I v > ( R 5 AM 

R 6 t!)M^;1/) , x^;i/ ^7ntt-;^*if'JjV7; F7V> (R 5 # 
x^;k R 6 #jl^,U/) x t^-xi;i/^dp-tf y ^ F7V> ( R 5 

20 aM^/l/; R 6 #x^;i/) „ /? * ;i/ ? ;i/ * * If 'J ;i/ T 5. h'7 ( ;> (R^JitfR 6 

7Dt^x;vt^+f';;V7i F7V> (R 5 #7jcj?|, R 8 j&*x?-aO 5>tl 
5o R 5 #7-;u*;wT-£3{b£tJ##£ L<s fic, x^;v /? * ;i/ * ;w * if y 

25 5 K7^> (R 5 7iM^;K R 6 ^tJc^) tflfHK 
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I1B 4 




H 




R 12 

/ 
N 

N 



IIB4 



|| (IV-6) 

o 



o 



T-^^n^a, 5fc : - C (OR 8 ) R 9 -CHR 
1 0 r 1 1 (a*, R 6 liIj|$n-CMT4J:U7;i/^;K R *\ R 10 s is&VR 1 

#xn(±, s(iv-5) x^ztizit&yuz, mmm (r 1 2 ) sxn, ^ ( i 
v-6) x^ztizit-synzmmt ugt-^s. 

JlfW-li, s£ (IV-5) f^^ti^<b^t>{3^^^^ (0!U(i> fh7t 
F n 7 7 >> ^^^*^A7;h-|) ^iQXs SiSiaDS (IV-5) 7?^ 

15 snaflj^fccwu-r i i e^s«tt± (»* l< t*» ft i . l^^ii) ©si 

Tt\ 5£ : R 7 X (R 7 & h Uf^K $ ftT * =fc 7 ;i> 7 r ^ -< /k £fc 
liS&sn-ciA-t i> <tVN7';un ^i/^ xt*^ d >f >tft £ ) x^znzih 
£•^£5$ (iv-5) r- ft £-fb lx l * ;nsw± (»*u<tt, 
20 m \ . 2 5t;ni) iox.. (iv-5) -e^<*ft£-fb£$n;*rur o . 

0 1 ^HS~ 0 . 511 (# g; U < teU #J 0 . 0 3 ^e;HS) (0!lx.l£> 
>X»*>m • -TkffitK 5S^x Ml?) OSSTfS : (R 8 0) R 9 
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c = cr 10 r" (ss«K R B izwWk$nx^x$) «I;^7;^;k r 9 ^ R i0 . is 

afb£»£5S (IV- 5) ^?n5ft^*i:»LtU;^ittJ: (#*L< 

5~ i oris (» * t < it, #u2iera) *#u am. 

m*.\Z> fh7tFot7> - 2 - ^ «I1 J: Itf At R 

10 ££T> THFS1 + -C3, Ko- 2 H - K 5 > &fif6<*tfix« «fcV*o 

15 mm&mm lx *> «t^. ±eh«. i8Htp-h;i/x>. 

20 i/^^Xi^rt^^D?^ 1>\ ^^77t^;i'7D-7'f N , N-i/^ 

SC : (R 8 0) R 9 C = CR 1 0 R 1 1 X tl Z>ib&%0 £ Itli, 3, 
KD-2H-b"v> ( R- 8 R 1 0 C & o T MJ * ^ 1/ 1^ R 9 £ <fc R 1 1 

ttzkS) , 2 - p< h*»>7"D^> (R^J^R^M^K R 10 &£tfR 1 
25 s 2-x^y7n^> (R 8 #:n^;K R'iM'fiW R^jocfctfR 11 

v ^ii/t-in-r* (R"#**-;k R 9 . R 10 > JsiVR 1 1 
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ft) N x ;nf =. ;i/ x - x » (R 8 #x*-;k R 9 > R 1 <\ *>*«fc tfR 1 1 s 

n-/DK*i; = *i-fA (R 8 #n->D t°;K R 9 , R 1 0 > 43<£VR ll a s 
% n -7?iHi = ;H-TA (R'tfn-m, R 9 > R 1 0 n ifccfctfR 1 
x -fV^^t-ibx-fJKR 8 NV7f;K R 9 . R 1 °. *«tV 

5 r 1 i tf*m) m#&if*>nzo 

Ztts ±mM<Dfi&£ \,Xs 5£ (IV- 5) ■cw*h4ft*uc, *;i/A7 
b KfcfiJ&StfT* Slit Ut t K D^y^fi^Afi^ 

cntt^ A.R.Katritzky and K.Akutagawa, J. Org. Chem., 54, 2929 (1989)C|3 

0 

IgB 5 



R 12 




J;U7'J-;K R 12 tt5$:-R 7 R'ttf'Jf^ lift * *l"C t» «fc 

$ft£g, £ : -C (OR 8 ) R 9 -CHR"R" (5S*» R 8 fi £ tiT 
T*iJ:^7;^;k R 9 . R 1 <\ £<fc VR 1 1 l^n^tiSiu LX&MZ tzitmm 
ZtiX^T&X^Tfr**. JfeliR 8 i:R 1 0 w-mtzttixntkz nx^x i> 

20 s(vi-7) "«a%*-n4fls*«fc, (R 1 2 ) S2i^An, a(vi 
-8) t/7$nsft^»&sit5xst?*5 0 i zmm 
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#XHI^ ttl**V* : R 7 XTf*3ft*fls£*K K*«tVS : (R 8 0) R 
9 C = CR 1 °R 1 1 ■C5*£nSfls£#Js Sfel±*^A7^TtF(5t*lSB4© 

igc l 




-f*]-3-tFn**/-3-(lff-l, 2 , 4 - h 'J T V —)\>— 3 
15 r h7V'J;^tin g7 i ;'J;HcD«Il (Q) *J»««riX'ttJ:^. S (I 

1 1 - 2 ) -r-^n-Mb-s-t) ( i i i - i ) X'm2tizib&yiiz&\,\x, r 

■i (in-2) ■cwJftSft^fckLtii, 2 -r-fe^;i/- 5 

2-T-b^;l/-5 - (4 -^^-;i/^>^;i/) 7 7>, 2 -T-fe*-*- 5 - 
20 (4-^ h * 'O ^ ) 77>, 2-T-b^;U-5 - (4-7;i/^D^>^;i/) 
77>, 2-r-fef-;i/-5 - (4-?DD^>i;iH 7 ^ > , 2-T-fe-5=-;i/-5 
- (3-^^;i/^>^^) 77>, 2-T-tr^;i/-5 - (3-^ h AO 
77>, 2-7'-fe7 e -Jl/-5- ( 3 - 7 ;i/ ;T n > ;i/ ) 77>, 2 - 7 -fe f - ;b - 
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5 _ (s-tno'ovji) 7?>tj;zifimft>tiZo n^z, 2 -T±?fr- 5 

- (4-7 ;i/tfn'<>i>/lO 77>A i !fH^o 

55 ( I V - 1 0 ) -Z7ii$tl&4b&9l£ LXtia. 2-h'J 2H-f h7V 

5 - xf^x^f ;K 1-MJ f-^- 1 #- 1 , 2 , 4 - b 'J 

5 7 »/ 3 >^ ^f;vx^f;k 1 - h y 1 1 , 2, 4 - 

'J 1 H- 1 , 2 , 4 - MJ T S J — )l— 3 i?JI/X7t)K 1 

_ h ,j i #_ i , 2 , 4-MJ7V'-A-3-A;^>l /fiUXf^ 

10 §IS ( Q ) Htll, ^h+i^^K vT^n^pt^K tert-yhdr 

i>T*«fc^7';i/3*5'^^-/i/'T?fe*) tSSnSS, S : - C (OR 8 ) R 9 -C 
15 HR"R" (S*, R 8 (i®&£nr^-t &<£^t;i/*;k R 9 , R 10 , iJcfctf 

$tlitl--D*y^f^&i:'4)^$n^o ft*, un60«IS©)Mf Hi, ft 

rF7V'J*) , - h U ;i/ft Jf#3M:r & ft S „ »C * h * '>> * b L 

25 l/ttt, ^* h y •> A ^ h H> th'J «7 Ax>*3/ K N * 'J t> A tert 

- 7- Y * f y F » n- 7*?- ;i/ y * t> A, 'J tf A t*7 h U * * h > U ^7 5 K ft fcf 
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# P cr e> ft a o fcfc. h u h**' u*. 

flff.nSo £ft&«DKfc**tt»**Jfci: btiffl LT* #C fF7 

SJ&SSfc^ -100-100^ L < tt, - 5 0 - 5 0 'CT-fe?,o 
Kfcl&IH«\ 1-48^ »SKIt 1 ~ 2 4«fHtf!fe*o 
^ (II 1-2) -e^£ft£<bi^ SC ( I V - 1 0 ) Tfw$ft*fc£aK JS 
Stt> fiiOiStiPxt^ct^o 5$ ( I I I - 2) T-^ftSft^t) 

io i:IS*Jd^, f&M&c^ (iv- 10) t-^^n^ft^SiioAt 

* *fc» SC ( I I I - 2 ) T'^£ft3<b£tk £ (IV-1 0) T-^£ft 

dc, tiTouc 2 t:f3«£ftfcsUBis##s n-*. 

15 HC2 

R 14 

/ 




(J5(f, R 1 , R 2 x iJ^l>'R 4 {i^ft^ft^iL-?:7jC^. tl^tUTUH 
20 1 3 {ig&£ftT^-C*> J:^/^*^ £ : — R 7 (5t*. R 7 tt h 

$nt^TUl^;i'77 ; E^K $ fcttB»*ftT^-C t) «fc ^ 7 ,«/ 3 * i/ * ^ 
TfSSftil, 5t : - C (OR 8 ) R 9 -CHR'»R" (A*. R 8 
ttI*Sftt^t*J:^7^*^ R 9 > R 1 0 x fciVR 1 Mi^ft^ftafiUT 

33 



WO 00/75122 



PCT/JP00/03456 



&£*i-t^-e& <t^T;u^b >^itt)' tr*$n?>s, ifc&t Yu*ts*i- 

;K R 1 4 (i ^ : — R 7 (5£4U R 7 ttBulBhl5|SgT-fe-2>) -?7^£ft3^ ^ : 
-C (OR 8 ) R»-CHR 10 R" R\ R 9 , R l \ & <fc R 1 1 & flu 

tt^s si©#4T, s (i i i-2) •cwsn^'fb^ftfcSiSS'e-s fci^-c h 

iJ7>;-jH(SR' 4 £ffii«^-f -s c fc£«fc ^>t, A (V I - 2 ) tw^n^ft^ 
S (I I 1-2) T!5%**i*fl3^»» lis KjfoiS^ SlSBSMH: 

xnc i tmm-c&Zo 

A (IV-9) -C-^^n^^b^^J: LT(i> a (IV-9) : 



(a*, R 6 tt * s* * fc li r ;i/ * ^ * R 1 3 14 7" 5t : - R 7 (S*, R 7 

TiJtlSis a : - C (OR 8 ) R 9 -CHR 10 R 11 (5t + , R 8 (4^ 

R 9 > R 10 . SiVR 1 1 i±*ft*ns&£ i/T**S&J47 , ;i/*^, 
I4R 8 i:R 1 °A«-IIK:fto"CT;i'*i/ >£Hfc>-f ) T-^^n^Ss ifelit Ho 
R 1 4 li ^ : — R 7 (SSf, R 7 lisuIBi:lB|^a-Cfe^) Tr^Sn* 
^ : _C (OR 8 )R 9 -CHR 10 R 11 (5fc* % R 8 . R*s R 10 s *5 cfc t>' 




O 
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R 6 #*|t, R 1 3 #if *, *>oR'^h 'Jf ;i/T-&3H££l&<o ) T*^£ft 
L^o »C» R 8 B , R 1 3 *>M f*£ fetti^^f* 

tK R 1 4 #f h7tHDt!-7>-2-'f;k b H D f ;K ^ h *i>;<f ;K 

xb^ri/^f ;k N, N-^^f;M;P7 7 ; &'f ;k ( 1 h*^- l -^f 
5 ft) if;K (l-xh*^) (i-i|.*S/-l-/^) 
( 1 - n-^o**^) if^, (l-n-7h + -» if;K *fctt 

v/h + i/) if *T-&3i'b-&ti#$? £ tVN 0 

JlfltWCIi, 1-MJf^-liZ-l, 2, 4-h'J7';-^-3-*;^> 
gt ^f^xXfJk l-MJfil'-lff-l, 2., 4 - h U 7 s ) — ft— 3 
10 xfjl/XXrJk 1- (f h7kh*ot7>-2-^l/) - 1 #- 1 , 2, 

4 _ ij7v'-;i/- 3 -ft** >^ ifil/i^fiKl-tFD*^^*- 1 
ff- 1 , 2, 4-M;7 , \/ — *-3-***>18 xf ;i/i*f ;K I- * 
A?)],- 1 H- 1 , 2, 4-h'J7V'-^-3-*A*>i xf;i/l*f;K 1 

- [ ( 1 1 -*f *) if;!'] - 1 1 , 2, 4- h 

15 -3-#;i>*>^ xf ;i/x;*f 1- [ (l-ih+J') - 1 H- 1 , 

2, 4-MJ7V'-*-3-*M>l xfjl/x^fJK l-[(l-xh*$/ 

- 1 -^f ft) if - 1 H- 1 , 2., 4 - h U 7 X J — ft - 3 -i3ftX>m 1 
^;i,x*f ;k 1- [ (1 - n-7a**is) if*] - ltf-1, 2, 4 - h 
•J T v/ — * - 3 -***>K x f ;i, x * ^ ;k 1- C (l-n-rh*^) if 

20 *] - 1 ff- 1 , 2 , 4 - h VY'J — ft- 3 -**#>ffi if iHXf *> 1 - 

hUf*-iif-i, 2, 4 - ^ 'J T^J-ft- 3 -#;i/#>g? *f ;n*f *, 

1- (f h 5 t KD >- 2 ->f *) - 1 //- 1 , 2, 4 - h 'J 7\Z-*- 3 
^ f ;n*f ;k 1 - t h* □ f 1 H- 1 , 2, 4 - b >; 

T'J-ft- 3 -t)ftX>m *x*f ;K 1 h^ri/^f *- 1 H- I , 2 , 

25 4 - h i;7';-*- 3 ^f ;n^f *s 

-^f *) xf — 1 /f— 1 , 2, 4-h U TV- ft- 3 -*;HJ?>K *f ;i> 
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x*:r;K 1 - [ ( 1 -x h**>) x**] - 1 1 , 2 , 4 - h 
-3-*^Jtf>R l-'[(l-x|>*S/-l-^*)i^] 
- 1 H- 1 , 2 , 4 - h D 7 x J — »- 3 -Xfr-X >m tf-JV^Zrfrs 1-[(1 
-n-7uit**s) x^;i/] - 1 ff- 1 , 2 , 4-h'J7V'-^-3-*A^> 
5 & * ^x^t^I/, l-[(l-n-7K>»if*]-li/-l, 2, 4 - 

i-2) nMb£$>£W$s&& (0!*au rh7t i--D77> ( y^-^-y- 
yif;n-fiH) CML, a (I I 1-2) ■cs?n4ft^»i:»L 

10 T 1 . 0-3. 0^;i/^S (SIKIi, ^J2^;i/^M) ©±IE©igS£ - 8 0 
~- 1 0 °C (ff £ U < (i. - 3 0 °C~- 2 5 °C) -ciD** Pligt? 1-10 15131 (Jt? 

t u < lis & i . 5 mm) mfttZo *jw, ( i v - 9 ) T?*sn*<b£*9® 

jg«£. - 8 0~ - 5°C (#£ t < (is - 3 2- - 7*C) -t-APx., («2 5°C) 
8&ft*«R# i: LtB, A (V I - 7 ) : 



R 14 
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5£:-C (OR 8 ) R 8 -CHR 10 R" (55*. R 8 tt7;i>*;K R *\ R 1 <\ 

liR 8 £R 1 °W-miztj:-oXT)\/*\/>Z£.frT) XmZti%&, SfetttFD 
^->^f^tS4) T-^£ft£tt£$J#^lf £ft£o Wfc* R 4 #4 -7;i/*D 
T-fctK R 1 , R 2 iJ<tU r R 6 A s 7K^"C2fe 0% R'^MJf^ fh5tHnt7 
> _ 2 -^;i/ v kFD + i'^f^K ,*h**>*f-;K xh^ri'jrf^K N, N- 
10 ^f)^*;?^^^ ( 1 -* 1 x^;k (1-xK 

i/) x^;i/ s ( 1 -x h 1 ifiK ( 1 -n-7nX*'>) x 

(RH£ ( h 'J 7V-iH®R 1 4 ) &Rfc3ef Ztztbt, £ (x 
15 y * * > 9 ) C!B»U S (I I 1-2) "CS^ni^ftC^t 

-CO. 01-10. 0 $ b < l±> 0. 1-5. 0*^^*) ©»'(« 

iH, SSK KB*. K«*'J^/»^ Miti- h 'J 

*i/ K, th^Axb+i/ HSf) £iP;U 0-10 Ot (»* b < tt, 2 0°C 
20 - 7 0 °C) X 1 - 1 OBSIH (Wit«, & 1 «M0*13£ 

tbX, 1 h*->- 1 -^^■;i/xf-^3S*ffiffltfc»'&tt, Miotic 
25 3&u> gfiit^^a; (v i - 2 ) xmZtiz z z. tftx 

jn«hkx£ bxmzmm tfew^a, a (vi-2) tssnsMBi 
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5* ( I I I — 2 ) t^Sftafc&'BfKttLT i • o~4 . of;na (ff 

tHUfctsSS3JRU gfttJ-e&sa (vi-2) -e^£nste£trt?# t 

ft*, momm^ <t o-ci±, iix^wts^i:^^, »e.nfe«s*s** 
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;K ZtcltWt&ZtiX^Xb&^TV-ftX&O. R 1 , R 2 > IS&VRUtZti 

ft*, r 3; (vi -i) -c-^£ft3<b£$u iitt, ±13 

©f^-c©^«*^si*-r^o r 5£ (vi -i) t?5«$n*fl;*«!ja** 
t&nttftj a (vi -i) T?^$nfe«^©«3fi*«rs«itft**i* 

S(VI-l) -Cjj*£ft*fl:£4»00iJ: Lt, l-[5-(4-7;^D^>y*)77 
>-2--T /W]-3-t KD*^-3-(lH,2,4- h U T*J-fr-3-/( )l ) 7u ^ J > (R 1 
* «t V R 2 ^Tkiit-e £> t) , R 4 # p-7 n-f&'K A#CHTJife*S (VI- 

i ) -c5*$na<b^#j) u «T©3-3©ea ( i ser n siss* in 
#)gax^ini#T{z t to-c, a (vi-n -c^sftafc^aiB* 
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tzztiz&ix, imffem&mzzt&~czzo tMintiis ^ (vi 
5 -i) xmznzib£tyi$®mt %%&m%x&n\z&\zmi£t %&mz* < > 
^^.(is fh7tFD77>, y^fiv**A7 ? k> x* y ^ ^ ^ 

-fV7"D/t;-)K x-^k -< v t^i/x-^jK §£a£x^;K mibM-v 
^dd*;1/A, S^:**-^^©^^^ -Eft £<DS£-&& h 
7 1 F o 7 7 >/x* y , -Eft 5>©^7.K?§& (^UBs r^tt-'D 

II SlSal 

II l^Utt, ^HXfcilsUffCJ; oT, £ (V I - 4) T-*$ft3<b^$tig£ 

is #f *ji&ftT'fc3ci;#5it££n£o ns*snu:, ^ (vi - i) -t-^n* 

•fb£$>£±13 I S II £ f# £ £i 11 <b £ *3 &MM&-t-«&8Uiig8¥U 
$x^;i,&i:*) ##£Li^ 0 f&fc-£, 5£ (VI-1) 

20 s-e-, g.m?3~&Bmfrttx%m®mz£^&BM%z-£zz ttx. iis 
instil 

Uli, s (vi-i) -e/T^ftSfb^aiiMKT^-^ ^ * y 
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mx$>Zo 

cne>© i mmm. ii iisa, niffl»Jio+-c, i sigsttea^^ssT? 

10 L^o 

t*©£F^K «t ^x&feznz* ^ffift^^-iSJix ^©ipjiffl©*^. wastes 
oi^^ns, f&^©gaii v t us^^n^ #ffift?coi^©iDB« 

20 ft j#%f£x **>>h;fc<fctfv^>-tr> (Staut, Jensen) , X-Ra 
y Structure Determination;A Practical 
Guide, K*)T>n, = a- 3- **H = i- 3- * (1 968) CS?) 
hZo #«SSX»0*r©Si*a:, CuKaS, 1. 54*>^hD-A 

25 ft*, *3e^-^Ctt»S3&»S* tlio 8 = 32.432(2^^-5 5* 

-£T'feftt£> a = 32.432* 0.002 fcjftHlcl- 4 -fifiCtt, a = 32.432 ± 0.002 
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x 3 £-e&&£®m-Z&Z t^fiX «tt>o c:0«fc-5ft$l£&M£%Jt Lfcfc It 

*k ±gB©6tsg©#£Bxia®#c*tfafca»ftK-*tt*ft*ft£^fc < 

»5fcXS8lHl#rC J: DMfSH^, *©t:-*tt* iM^asCJ: t), feb<tt 
#r^J& (2 0) ©ii^LT, ±0. 2lgoi^^itf4f5i^A^t), M 

u-dXs ^^mmom^z$>rz^xu> zomfemmz^&t z^z x$>% 0 

ft*, »5fcX«®JfrK:fctt*«!l*K£*#itLfci: LTfc, ±g3©&*§H©a* 

io xiiiai#fc*»t4'«fa«ftK-^J±^n*n*ofc<sft*o &*sn© 

iia^Cl^i^o »5fcXltt®#f©88£ti:, CuKal 1. 54t>^ 
*hD-A (t;^D^-^-) , f«E40kV > Btttt4 0 mA t^ogtft 
X'n5 ZtftXZ Zo 

a, c c 1 4 , c s 2 , CHCci 3< ch, c l ft £ k «k o t , ^4>©§SM 

§T-fe-5o ft*, *^»i»iR^^f b;u©i$5£g£M£%l£ Lfcfc It*, ±aB© 

t:-* (Kjft) , a»©#<SHa^ DCi^^^-^-fba (ah) cio 
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MMmg. 1 0 . O'C/fiX'fio Z tUfiX %Z>o 2 5. 0 °C~ 2 0 O o C0iSBHT-fT 

5 mmm 

H.fi60!l l 2-7tf;i/-5-(4-7;i'*n'<>i';i')77 

o 

10 1 

2 -7'-tr^ / )V7 5> 19.71 g (0.18 mol)©^fb^ 1/ (120 ml)C 4 - 7 

^*DA>i/-;^D'J h* 42.9 ml (2.0 eq)> Ig'fbffiiS 36.6 g (1.5 eq)£ AP X. , 12 

^;i/-5 - (4 - 7 B^O i? A) yy> 16.4 g (42 16^27-29 "Co 

iH NMR 6 (CDCb) : 2.43 (s, 3H), 4.01 (s, 2H), 6.09 (d, J= 3.5 Hz, 1H), 
6.96-7.26 (m, 5H) 

20 mmm 1 (2) <^&^tg£- 

2-7-fef/l'77> 9.2g(83.4mmol), 4 -7;i/*D^>v;l/^ □ U F 20ml 
(2.0 eq). mtm& 22.8 g (2.0 eq)©?I£tj£, 25 °CT' 20 US BBiJU* L fc„ (& 
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> 9.6 g (53 to 2 mmHg / 120-125 °Co 

mmm 1 o) si&s&fc u-c**ffl^fcs-& 

50% « ft £ 39 * iS « 258g(0.94mol) IC % tK 69. 3g . 2-7tf A77> 
5 99.0g(0.90mol) * «fc 4- 7 ;U 7f D ^ ;U 7 D 'j K 260g(1.80mol) £#nxfc^ 

85°c-e 6«Frami»«» i>fco si6***»a* sfix^taiaLfc. c©»tu 
TtMssiifc. »e»nfcatt*«ET"cjRSbTffl 2-7*^1/ -5.(4-7^ 

tD^>^^)77>5 145.4g(l06'C~121*C /0.4mmHg)ff fc„ CtlS-fV^P 

10 t^7;i'3-;Wn^*^>A > f.SS B B a lt 2-7' -fe ;i/-5-(4- 7 ;i/ * □ ^ > ^ ;io 

77>S 84. 4g »£0K* 43%) 0 

nj£#i2 i/r-i,2,4-h ut'i/— -»i/-3-*;i/5jt>K©aiaa 

V &*°» 

o o 

3 4 

15 2iffi0iJ2 (i) #^^^^intfeJi^ 

3-7* 3. J -L2,4- h U 7*Vf-;i/-5-#;i/*>^ 2.74g(20mmol)lC, 6%#H^(12g), 
13.5%*lS*lt7KiS«(12.7g)x # «fclM V7D — Jl/ 0.2ml ^iQ^. 42*C 

CiOSLfco ««5Lft*s&§6ffiK^ h 'J 9A 1.52g(22mmol)©7j< 

$g«K5.2ml)£ 42~50 ,, CT-^ 25 ftfS 7> (7 T ?ST L fc » »T&s IsJSjgT-J* 6C 30 

S$&tt3U 15ml T-^jf l£. f§e>nfc*g|i**ET* M (40°C) 

L 2.02g© l/T-1,2,4- h U 7* V'-)l-3-i3)lX>m%m fe(JR* 89.4%) c 
146-149°C 
'H NMR(d6-DMSO) 5 8.53(s,3H) 
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nmm2 (2) »*«fc»inbfcn»s 

3.7*;.U44 l J7 , >-^-5-*^>S 2.74g(20mmol)C^ 13.5%&ll$l^ 
7K^f^(12.7g)x £ .fctf'f V7D t;i'7Jl'3-;i/ 0.3ml £SPX. 45°ClZtiai&T Zo Z 
©«*-M£vSI#b&# *>®M^ W^t* 1.52g(22mmol)©*^M(5.2ml)^ 45 
5 ~50 e C-el^ 25frfflfrVXffiT b£o mT'&. UlSJg t3 T 30 frfSmft&fo b £ o 

o ^ t-sj^^ ^ ^ 5°c £ j^a b 30 # p^si# t £ o n t> n % mmw. * ats§ b , 

* 15ml H&ft Ltco f»&ftfc«SB£»£ET\ (4<TC) «SM b 2.16g © 1#- 

1,2,4- h U 7 \/ — ^-3-*^sl?>tt(2)ftff fc (JR^ 95.6%) 0 
M£ 145-150-C 

10 

N-N EtOH N- N 

4 5 

lffl.Uh^^-^-S^^^Vi l.OOg(8.85mmol)0 99. 5%x-f S — ^ 
15 (lOml)Srtfw, &WLlZfi i t>ftt?lT(5°C)~Z?*-)\>9 D 'J H 1.58g(l3.2mmol)£ 
aSTbfco d©S^4»* 70"C-C 4^Hin«Ml»bfeo SiB«. SitSSETS* 

■c«£*b l.oog© iif-1,2,4- h >)7>j-)\s-s-ti)ift>m^m<^z : T)\' t&mt&z 

mtc (IR*63.7%)o 
20 Ife£ 115~120°C 

iH NMR(d6-DMSO) 6 1.26(t, 3H, J=7.2Hz) 4.28(q,2H, J=7.2Hz) 8.61(s ,1H) 

9.19(s,2H) 

isC NMR(d6-DMSO) 6 14.0, 60.8, 142.8. 145.6, 159.09 
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o 

EtO^CN 



6 



© 0 



EtOOC-^ 



,NH 2 ci 



OEt 
7 



HCOOEt 

H2N-NH 2 *H 2 0 ^ H 2 N *N^D 

H 



,NH H 
♦ EtOOC-^ yl=0 
HN-NH 

10 



S 9 

i&it&M 64.1g(1.76mol)©Mx^;i/&$(874ml)f;:&7Kx* J— ft 103ml & 
iax. 5-CC«>aiLfc.-ffflSit:*»fl ! l/4i J &i'7>'*Kxf^ 145g(1.46mol) 
5 & 5~9*CT!8J 10#R8*»ttTS&TUfc. 0- 10°Ct?#J 20 BSffflSJSfc Lfco d 

©£*6a£1fcfc-* 9 J -ft 580mi io o cwT-eAnx.s *f ttl bfctf-N/A'f S 

- ;i/ 872ml * t F5J>> • - 7X ffi 4» 73g(1.46mol) ii^^^^^x;*? 1 ;!/ 
119.2g(1.6mol) <fc OiUMLfeo )4>K, 10*C 61T t & # 5> 20 » X 

10 ffiT Ltzo »T« 5~10°CT-$ & C 1 Mffifl Lfcm, 10%tfttV 

702. 4g & 30 ft*lttiT SJESM© pH £ 7 ilSig Lfco CO 

^»«*»JETin^fC (45°C) » ^^y-;i/S^J 1850ml g^Lfco 'Mhtltz 



15 



* 244ml T?&#b fem. fff-ntSPn^MffT, M (40°C) «A U 130.97g © 

x^;i/ p-*;i/ ^ ft***F ftT \ H?vf>*1#fc (iK^56.2%) 0 



5 1^-1,2,4-h 'j7'\/-;w-3-*;v*>Kif L -'i'3i^7 l ;i/©S!ie» 



,NH h 

HN-NH 
10 



HN-N 
S/^COOEt 

11 



5(1) t;^^f h'Jxf;i/#fiT©^ 
20 3-f-ft p-*ft K ft** *fftT \ s Jy 130.97g(0.82mol)(I^;i/ h h »J 
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X^;i/ 243.9g(1.64mol)£ MUx> 1310ml feill** M (110~120°C) ± 

%V9(DB&1)m 100°C£& 3 £T'. ift 200g g £ b £ <, f# MM £ b, 

5~10°Cf 1 B^ftiPliflr Ltz 0 tiTlii&&ZMmb, *Jfr h;i/X> 249mnr*§H 
5 £*5t#^ f e»ftfe!5iS«ET, ftDftt (45'C) &$b 112g© ltf-1,,2,4- h 'J T 
^) - K .Z.-h )\i£y&3L=f- )\, 3^7,7- )\>t£'n tz (42$ 96.8%) 0 
180~182°C 

iH NMR(CDCI 3 ) 6 1.30(t, 3H, J=6.9Hz) 4.22(q,2H, J=6.9Hz) 8.66(s ,1H) 
%m&\ 5 (2) p.hiH>X;^>SS#lET(5l^ 
10 if A 0-*;!/ 5. ;i/^^rif ;i/7" ^ K 7 V/ > 500mg(3.42mmol), p-Ml/X>X 
;i/^>^ • -tKW^J 60mg(0.32mmol)^ DMF lml © * 120'CT* 3 f%ffltom 

mftLtzo SaC^Lfct, h*x> 10ml £A0;?.. 1.5 ISIfflJnaMJItf 

ETn 2fl*& (45°C) £Mt b 389mg © li/-U,44 'J 7V'-;b-3-*;H>|xf 
15 ;ux*:r;i>£f§fe (iR^87.8%) 0 



HSS0« 6 1-Ct- b 5 t h* P >-2--f /V)-l,2,4- h D 7V-iK3-^W>|i 
^l/X^x-'l'GDiSii 



20 nmme d) P -h;i/x>^;i/*>ii*ffli^fca^ 

lif-1,2,4- h iJ7 > /-il'-3-3!liH>8ifM^f;i' 1.25g(8.86mmol) © 
THF(4ml)MfllC p- b il/X>^Jl/*>| • 51mg(0.27mmol) 5iMxt, 

^©KiBftC* b&#?> 3,4-5/t K D-2H-t°7 > lml(llmmol)£MT-?iST 




DHP 




N 



p-TsOH/THF 
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Lfco ilB«*fi»SR**7- h 'J ->A*iS»tft^ ®«(Na2S04)U3fc^, 8 

lxf;i,-egai)fiSt^^i:i;J:^ l-7t h* P >-2--<;i/)- 1,2,4- h 
5 'J t \/ — ;i/-3-# >gxf ^ixf^ ^ififfi^tttli: It 1.81g(JR* 91%) 

fffco 

NMR(CDC1 3 ) 6 1.43(t.3H.J=7.2Hz) 1.66-1.74(m,3H) 2.01-2.05(m,2H) 2.21- 
2.25(m,lH) 3.72-3. 77(m,lH) 4.07-4.11(m, 1H) 4.48(q,2H, J=7.2Hz) 5.54(dd,lH, 
J=2.7, 9.0Hz) 8.37(s,lH) 
10 IR(neat) 1738 cm-' 

mmm6 (2) ^>-e>z)i*>mzmi<^tzm& 

(l) o p- b >*;i/* >^ • -;fc*Dtf©ft;b t> fc, «ji«©^> 
>*;i/*>&£ffl^TS]fc£fTtv i-(t- h^t h-nif7>-2-<;i/)-i,2,4-b U 
z^-;i/-3-*;i/*>^i^;i'i^^^*ff fco 

15 

"£MM 7 l-h 'Jf;i/-l,2,4-h U — ;i/-3-*;wjJ? >Kx^;n.^^;KD»tj6 

B0 2 C " f H TrO Et0 2 C ' ^ ^ 

N ~ 

N,N-diisopropylethylamine 

11 13 

ltf-1,2,4- h 'J 7V'-^-3-AiH>iifiH7Til' 7.62 g(54 mmol) £ 

DMF(60ml) l:SHUiSTJ,N-y^V7Di;;Uf^7^ ( 14 g, 108 mmol ) 

20 ^SPX.^ ft^-Ch'jf/l'i'DU H (15.8 g, 56.7 mmol) *iPX> 2 B3fnHJl# L fc« 

MJSiC* (300 ml) tSlif* (300 ml) gfl^MU ^Dd* 

;va (150 ml) *Sfc* ISbf;. i@i^i-f;i/f^ 

x— r^T?|ggfti-f 4 fc*SSfll£*& 4.73 g £^fco £fc1*T 1- h U 
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h U 7^-^-3-*^* >Stx^;ux*r;U 13.64 g (M : 66 %) 

NMR(CDClj) (5: 1.41(3H,. t, J=7.2Hz), 4.45(2H, q, J=7.2Hz), 7. 11-7. 13(6H, 
■ ), 7.32-7.36, 8.0K1H, s). 

5 

Hffi^J 8 A?)VZ>17 T** ;U)-l,2,4-h U7 4 ;-^-3-*J^>i 

N,N-dimethylsulfatnoylchloride (X 

s 

Et0 2 C-<' , NH _^ EtOaC-C J I 

N 

11 14 

l/f-1,2,4- h 'j7 i ;-;i/-3-*;^>SSifiH^Til' 1.02g(7.23mmol) © 
10 DMF(6ml)v§Mf- h U Xf*7 5. > 1.46g(1.44mmol) &in*.fco ^ 
Itlitf^^^^^^Ti'fJ^n?^ h* 1.14g(7.94mmol)$7K^TT-?ST 
SS-C 8 IS Hit # Ltzo C©SfS^{3*(30ml)SAP^.^ »Rx^-;K20ml) 
titK LfcofflffittSfiWSS**^- h »J •> A7krgM-C-?5t^,7j<?$t^^(Na2S04) 

15 >/Mx*-;i/=2:l •t-^aj)T-!liM1-?) C i: £<fc t) > l-^fW^77 

^ -f ;i/ -1,2,4- b 'J 7V-^-3-*il'# >ixf T^S flfeSmi Lf 

1.46g(JR* 82%)ff tzo 
Sk^: 78.5-81. 5°C 

NMR(CDC1 3 ) 6 1.44(t.3H.J=7.2Hz) 3.06(s.6H) 4.50(q,2H, J=7.2Hz) 8.63(s,lH) 

20 

HJfi«9 (1) Hl-n+y-Hf^xf^Hif-l.Z.fh'Jzy-^-M 
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Me 

Me OMe 



Me 

H^j^OMe 



N-nih H 15 N-n Me 

N M 



11 16 
1/f- 1,2,4- h 'JT^-iWS-AlH^lxf iH^r* 0.71g(5mmol) © 

THF(3.5ml)* v U ^ > -If > ;01/ * > ^ 1 tl 26mg(3mol%) £iPX.£o 

UUtt 2-p< h +<>7D^> 0.72gml(10mmol)$:7j<^T"r*?iT bt*nx.fc0%x ^ 

5 2mmmft^tz° c©sj&i#&M^Mi5mi)T-«iffiL£&> eipit* 

m&Oi&ttWtLX 0.50g(M 47%)ff feo. 
10 NMR(CDC1 3 ) 6 1.44(t,3H J=7.2Hz) 1.84(s.6H) 3.20(s,3H) 4.49(q,2H J=7.2Hz) 

8.38(s,lH) 

HPLC tR=26.7min 

Column : Inertsil ODS-3 (5 JJ. m) 4.6 X 250mm 

Mobile Phase: *) *,K««iS<pH7) / T-fe h - h 'J (85:15) 
15 Flow Rate : l.OmL/min Detector : 205nm 



WT> %mm9 (1) i: PI J: mmM9 (2) ~9 (5) Cli 

%MM 9(2) L-(l-i h +<>xf;i/)-l//-l,2,4- h U r^-^-H^^Vlx 
20 f - ^ 

N- N ^OEt 
17 

NMR(CDC1 3 ) 6 1.20(t,3H J=7.2Hz) 1.45(t,3H J=7.2Hz) 1.73 (d,3H J=6.0Hz) 
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3.41-3.62(m.2H) 4.50(q,2H J=7.2Hz) 5.69(q.lH J=6.0Hz) 8.36(s.lH) 
Wl&: 59-60°C 



9(3) — f V7h^'>xf;v)-ltf-l,2,4-h i)T"J-)l-3-i3)im> 
5 $?x?-;u 

BOjC-<' j ' 
N 18 

NMR(CDC1 3 ) 6 0.87(d,3H J=6.9Hz) 0.88(d,3H J=6.9Hz) 1.45(t,3H J=7.2Hz) 
1.73 (d,3H J=6.0Hz) 1.77-1.90(m.lH) 3.14(dd,lH J=6.6, 9.0Hz) 3.28(dd,lH 
J=6.6. 9.0Hz) 4.49(q,2H J=7.2Hz) 5.66 (q.lH J=6.0Hz) 8.34(s,lH) 
10 »jS:67'C 

BO,C-? J 

19 

15 NMR(CDCls) 6 0.88(t,3H J=6.9Hz) 1.25- 1.40(m,2H) 1.45(t,3H J=7.2Hz) 
1.45-1.60 (m,2H) 1.73(d,3H J=6.0Hz) 3.34-3.42 (m,lH) 3.46-3.54 (m,lH) 
4.50(q,2H J=7.2Hz) 5.67 (q.lH J=6.0Hz) 8.35(s,lH) 
jftjft: 42-3'C 

20 mMM9 (S) l-(l-7D**yxfM-[fl,2,4-MJ7V-^3-A;^>l 

eio 2 c^: ? 

20 

NMR(CDC1 3 ) 6 0.89(t.3H J=6.9Hz) 1.45(t,3H J=7.2Hz) 1.45-1.60 (m,2H) 
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1.73(d,3H J=6.0Hz) 3.34-3.42 (m.lH) 3.46-3.54 (m,lH) 4.50(q,2H J=7.2Hz) 5.67 
(q,lH J=6.0Hz) 8.35(s,lH) 
m&: 31-2°C 

5 ggffitii 1 0 l-[5-(4-7^*n^>^^)7 v >-2--T ;i/]-3-t Y D*$/-3-(liF- 
1,2,4- h U 7V^- ;i/-3-'f ^T'D'W >0|g:i£ 




22 

10 5-(4-7;i/tD'<>yA)-2-7tf;V77> 624g(2.86mol)© x h 7 t h* n 7 7 
>^f^(3.01){3 1.0M Lithium bis(trimethylsilyl)amide f b7kFD77 
5.72L(2.0eq)&-32~-25°C{;T*n^feo ISgCT 1.5 B5M«# U fco 1-Trityl- 
3-ethoxycorbonyl-l,2,4-triazole 1.26kg(1.15eq) © =r h 7 b K D 7 7 > ?§ S 
(11.2L)^-32~-7 °CfCXAPX.feo £J6«£*J* 25-CT- 2 RUB ft ft Lfco #ttlC 

^tf*1t>(7.5L)T'M£-e\ 1.5N 2.74L(3.0eq)£ AD X. . 70°C 

\ZX 1 B#HJl#Ufco i$SJ'f^ 1.5N tfttV-*" 2.74L(3.0eq)$:inx.ffi : tti Lfe^ 
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fb£t) 548g (64%)£ff fzo 

J&& : 183-185 °C 

TtMftffi : C t |H )t FM,0, t VX 
ftM (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
5 £ffH (%)•> C, 61.22; H, 3.72; N, 13.41; F, 6.03. 

NMR(d ( -DMS0) 6: 4.15(2H, s), 6.47(1H, d, J=3.3Hz), 6.93(1H, s), 7.17(2H, 
t, J=9.0Hz), 7.31-7.37(2H, m), 7.50(1H, d, J=3.3Hz), 8.70(1H, brs). 

%ffi,m 1 0 (2) SlS^f h 7 t F o 1 7 >-2--f 




10 22 

%mm io(2-i) 

2-7tfil/-5-(4-7A3TD'<>i;jl/)77> 0.70g(3.2mmol) £ l-(r (■ 7 t F 
D t! 5 > -2- ^ ;i/ M,2,4- h 'J T^-JI/ -3-A;i/*>|if JUXfil' 
0.72g(3.2mmol)CD THF(7ml)?g-£?gi£ C 28%^" h U^A^ h + ^K-^ 9 J— ft 
15 $tt 0.64g(3.2mmol)^7K^Tt!^T Lfc&, ^&T- 14 B^Mtf Lfc„ C©£j5t> 
«C 1.8%BS*j$*(20ml)*iP^.. M^?-;)/(30ml)T'rtJii} Lfco ttlfflft&fiffl 
tiim&$k1- Y U ^A*^ffi-C*^#s 7*&, $g«(NaaS04)bfc&, &«MJET*1 
fg UfitftJ l.4g SffcoCn^-f vrn K ^TflS*fl5l"* c J: t ct ^ 

l-[5-(4-7^*OA>5;;H77>-2-f;H-3-l: |-'D + ->-3-[l-(r h7t h*P 

20 K5 >-2-^ ;i/)-i,2,4- b 7 vf — ;w-3--f ;H7d > &&flfe<eil*: LX 

0.77g(JR* 61%)f3fc„ 
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g|j£: 128- 130*0 

NMR(CDC1 3 ) 6 1.66-1. 76(m,3H) 2.03-2. 08(m,2H) 2.21-2.27(m,lH) 3.70- 
3.78(m,lH) 3.99-4.13(m,lH) 4.04(s,2H) 5. 55(dd. 1H,J=3. 0,9.0Hz) 6.15(d,lH, 
J=3.3Hz) 6.99-7. 25(m,5H) 7.02(s,lH) 8.36(s,lH) 
5 l-[5-(4-7fl'*D / <i'J ; *)77>-2-f ;H-3-t KD**y-3-[l-(f h 7 t K 
D tf 7 >-2--f ;i/)-l,2,4- h 'J 7V-*-3-'f *]7D^7 > 0.40g(lmmol), 1 M£ 

^y-;bTJft»-raii-fclc J: D a-[5-(4-7 n x > Vfr )7 5 > -2--f ;H-3- 
io b k d*5/-3-(uh,2,4- h 'j t v*— ;i/-3-w ;i/)7"D^.y >£$ff£*SH2: bt 

0.29g(M 93%H#£o 

HSfi^iJ 10 ( 2 - 2 ) 

1 0(2-1 )£PH£Ca-[5-(4-7;i/tf D^^A)77 >-2-^f ;H-3- 
15 t K D **>-3-[l-(7 h 7 t b* D t7 >-2--r ;i/)-l,2,4- h U T V — fy-Z-' ( 

p^y>£?#> ftc, WB/'f V7*DK;i/7^3-;i/tffliU i-[5-(4-7;i/ 

*D^>f;V)77>-H ;i/]-3-t H □ * i/-3-(ltf-l,2,4- h 'J7v'-;i/-3-^ 
;W)7'o^y> J§^m£#gf U£o if e>ftfc«K**£*T H F CAOx., flffll U 
fc*SS*5fl!tU l-[5-(4-7;^D^>^^)77>-2-^H-3-b HD + i/-3- 
20 (ltf-1,2,4- h 'J T^-^-3-^ ;i/)7"D^y > £f# fc 0 

fgffitt 10(2-3) 

HffitfH 1 0(2-1 )i:|il^(ra-[5-(4-7^itD^>i?;i/)77 >-2-^ ;H-3- 
t H D * S/-3-[1-(t- h 7 fc K □ f 7 >-2--< ;i/)-l,2,4- h U ;H 7* 

25 d^7>£^&£, M«/**>'-/i'T«lJIU l-[5-(4-7/w*n^>y^) 
77>-2-^;H-3-t K D t •> -3-( 1/f-l, 2,4- h> U T v* — ^ -3--Y ;i/)7'0 ^ 7 > 
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10 



15 



20 



5 fSJfifl 1 1 (1) l-[5-(4-7;V*D^>y^)77>-H;H-3-tFD+-> 
-3-[l-(l-^ h*2/-l-*^;i/x^;v)-l#-l,2,4-h 'iT'i-^-HiHrDA; 



o 
11 



H 15 
catPPTS 

toluene 



Me 

cTMe 
Me N-N 

V^COOB 

16 




a yn\ 



H3 



NaOMe 
THF/MeOH 



m Me 



24 



177-1,2,4- h U 7V-il'-3-*;H>lif^^rJI/ 7.06g(50mmoI)O h ;i/ X 

> (35ml) * 7 'J - ft. C p.UU>7^*>|t^-^ 1 * W * 
0.38g(3mol%) £fia;L£o mi~C 2-* ^>>7D^> 4.69g(65mmol)£ Sfit ft 

D^>y;K77> 10.91g(50mmol)i: THF35ml £inx.v 28%^" I- 'J t> A * h * 

> K - ^ * / — A'M 13.5ml(65mmol)$*^TT-rST Lfcoil©S*B** 60°Ct 

13.7%ftK*i6*28.5g*aTU. W$Uf£#&U£o M&mtt 5%H£Jl7.k(28.5 g ) 
X-m&btz'&, 50mmHg, 45°C f »f£ t iftttfe 26.71g £f#fco Cftfc'f V7*D 
t: ft T ft 3 - ;K42ml) -C H ft t 3 Z. t £ <fc D U " 1 5- ( 4- 7 A- * D ^ > » ) 7 5 
>-2-^ ;H-3-b K n * i/-3-[l-(l-^ h * S'-l-pt f;i/Xf^ )-l//-l,2,4- h D 
Tv r_ ;l/ -3-^ >*m&mmt tt 14.58g(M75.7%)f#£o 

NMR(CDC1 3 ) 6 1.86(s,6H) 3.22(s,3H) 4.05(s.2H) 6.16(d,lH, J=3.3Hz) 6.99- 
7.05(m.2H) 7.02(s,lH) 7.20-7.25(m,3H) 8.38(s,lH) 

: lire 
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in, mmm 1 1 ( 1 ) tmmofi&z.**) , nflfifl n ( 2 ) ~ 1 1 ( 5 ) 

1 1 (2) l-[5-(4-7;UO'<>^^)7 7>-2-^JH-3-t b'DJp-> 
-3-[l-(l-x h **>x^;i/) -1#-1,2,4- h 'J7y-;i/-3-^ ;i/]7D^; > 



NMR(CDC1 3 ) 6 1.20(t,3H J=7.2Hz) 1.75(d,3H J=6.0Hz) 3.44-3. 63(m,2H) 
4.05(s,2H) 5.69 (q.lH J=6.0Hz) 6.16 (d,lH J=3.3Hz) 6.99-7.05(m,2H) 7.02(s,lH) 
7.20-7.26(m,3H) 8.35(s,lH) 

m&: 85-87-C 

mmm 1 1 (3) i-[5-(4-7;^o^>^^)77>-2-^H-3-t^ + ^ 

-3-[l-(W V7"h * ^m-^l/) -l#-l,2,4-h 'J7 i ;-^-3-^H7D^; > 



NMR(CDCh) 6 0.88(d,3H J=6.6Hz) 0.89(d,3H J=6.6Hz) 1.75(d,3H J=6.0Hz) 
1.78-1. 91(m,lH) 3.17(dd,lH J=6.6,9.0Hz) 3.29(dd,lH J=6.6,9.0Hz) 4.05(s,2H) 
5.66 (q,lH J=6.0Hz) 6.16 (d,lH J=3.3Hz) 6.99-7. 05(m,2H) 7.02(s,lH) 7.20- 
7.25(m,3H) 8.34(s,lH) 



%MW l l (4) i-[5-(4-7;^D^>i;;i/)77>-2-f;H-3-tKDti/- 

3-[l-(l-7 h *^x^;i/)-l#-l,2,4- h ') T^-)V-3-J M7 D^.y > 





70°C 
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F. 




0 OH 



NMR(CDCb) 5 0.89(t,3H J=7.2Hz) 1.27-1. 37(m,2H) 1.50-1.59(m,2H) 
1.75(d,3H J=6.0Hz) 3.47-3. 53(m,2H) 4.05(s,2H) 5.67 (q,lH J=6.0Hz) 6.16 (d.lH 
J=3.3Hz) 6.99-7.05(m,2H) 7.02(s,lH) 7.20-7.26(m,3H) 8.34(s,lH) 
5 IR(neat) = 3117, 2960, 2935, 2874, 1736, 1714, 1606 cm * 

mmm l l (5) l-[5-(4-7^*n^>j;A)77>-H;H-3-tHn*'y 



10 NMR(CDCh) 6 0.90(t,3H J=7.2Hz) 1.53-1.65(m,2H) 1.75(d,3H J=6.0Hz) 
3.33-3. 41(m,lH) 3.44-3.52(m,lH) 4.05(s,2H) 5.68 (q,lH J=6.0Hz) 6.16 (d,lH 
J=3.3Hz) 6.99-7. 05(m,2H) 7.02(s,lH) 7.20-7.25(m,3H) 8.35(s,lH) 
Hfcjft: 67-68'C 

15 H5fc0U 2 l-(5-(4-7 D ^> ^;i/)7 7 > - 2--f ;H-3-t K n *i/-3-(l/f- 
1,2,4- h 'J 7 4 ;-*-3-f *)7D^; > 



l-[5-(4-7I^D'<>i;jH77 >-2--<;i/]-3-b h* D*S/-3-[l-(l-^ b ^r^> 
-l-^f-;i/a:?-^)-1.2,4-b 'J 7 N / - ^ -3- )l ] 7* D ^ J > 4g(l0.4mmol)© 2% 
20 E^7K (10.2ml)- ^ £ y -M30ml)ig-&i8iftfc60"C"CmiH«fl s Ufco C©filS* 
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ft^CtCiD, l-[5-(4-7;^D^>y^)77>-H;H-3-t KD*S/- 
3-(l#-l,2,4- h U 7»;-^-3"f *)7D^; >£&ft£$SH 4: LT2.72g(M 
83.4%)f#£o 

11 ( 2 ) - i i ( 5 ) •nnt>ntz<b'&®ts>t> *>> i 2 1 

(1/7-1,2,4- h U TV-A'-S-'f ;i/)7*D^y >%mtz 0 

nmm 1 3 (i) H5-(4-7A*p^>i>*)75 >-2--f ;H-3-t Kn*j/- 

3-(l/M,2,4-h iJ7 , ;-*-3--f^)7*D^; >® I S6£H©M 

l-[5-(4-7 frXVOV )V)7 =7 >-2--f ;i/]-3-t K D**>-3-(l#- 1,2,4- hU7^ 

-;u-3--f ;i/)7D^; >7i2 g £ thf 7L tinafcjg*? u $ t>ntzfeW.*i&M Ltz 

m> THF 2LT-z5E^Lfeo » 6 ftfc 3M£ »ET«« & 99-5% EtOH 14L & 

8*K:in;tfco $ ££METMLMfi£ 8.3 k g Ufco f#e>ft**7>J- 

zimm&ft&n^fc'&s sab ism 5 4 8 g*sfe. is^nii. 




7tMt##r : C 1 «H, l FN 3 03 £ LX 



ft* fig (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 



fittm (%): C, 61.22; H, 3.72; N, 13.41; F, 6.03. 



IMS g X 8 EUff £ J: **gg^5 
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: a = 32.432(2)A 
b = 10.886(2)A 
c = 7.960(2)A 
a = 90.00° 
p = 90.00° 

Y = 90.00° 

V = 2810(1)A 3 
Z = 8 

£B8h Pbca 

1.481 g/cm 3 



\5\$Tftm (2i) 



20.380 


5945 


21.280 


5455 


21.340 


4958 


23.140 


4053 


23.360 


7218 


23.540 


8173 


25.860 


4615 


27.460 


4138 


27.500 


4068 


28.100 


5143 


28.180 


4980 


29.400 


4528 


29.480 


4848 



faf — £ ( ? C) AH (J/g) 

185.831 149.181 

15 

nmm l 3 (2) l-[5-(4-7;^D^>i;^)77>-2-f;H-3-t Fnt>>- 
3-(l#-l,2,4- h U 7V- ;U-3->f ;t/)7*D^/>©I SI & 



5 



10 
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l-[5-(4-7;i/# D^> 5 >-2--f ;i/]-3-t h'D^ ^ -3-(l/f-l,2,4- h 'J7V 

-;i/-3-f A)7D^; > 4g£ THF/H,0(50:3) 21.2ml U ttifi Ufcfcx 

««C*#T THF/Hj0(3:94) 40ml Sft*fcJn*.fc 0 f# ^f;^7 »;-* 1 

5 &s«8#«r*frofcfsai, nasm 3 ( i ) <d imte&tmmoT-tzwL 
mmm 1 3 (3) i-[5-(4-7^*D^>s?^)75>-2--f iH-3-t Kn**>- 

3-(lff-l,2,4- h iJ7';-*-3"f >®u gfgg<z>si& 

10 i.[5.(4.7;i/*D^>y;W77 >-2->f ;i/]-3-t K □ * »>-3-(l#- 1,2,4- h U7V 

-;i/-3--f ^)7D^y > 2 g ^sixf;v 600ml tinMP u Lfc&^igT! 



H 




15 T-^n^b^Mfc^-rsJitift-e&s c ^ sasLfco 

JUffift^ife : a = 11.9003(7)A 

b = 9.7183(5)A 
20 c = 13.2617(8)A 

a = 90.00° 
p = 109.450(4)° 

V = 90.00° 

V = 1446.2(1)A 3 
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Z = 4 

2H#: P2,/n 
fB«: 1.439 g/cm 1 



II £fSg©»5fcXlBIIHJr©£ir-*©lll#Ta& 


(2 0) Scfctf&jg 


HJUr^jg (2 0) §££ 


8.760 


12805 


19.600 


8023 


22.080 


8473 


23.760 


20195 


26.200 


33235 


27.580 


11623 


29.080 


4913 




— ^ CO 


AH (J/g) 


177.8 


142.09 


184.07 


3.616 



mmm l 3 (4) l-[5-(4-7WD^>^)77>-HJH-3-kh'n^$/- 
10 3-(ltf-l,2,4- h 'J7 , ;-^-3-'f )l)yu^J>(DUl W.&Wa<DW& 

T^-;i/-3-w ;v)7"D^.y >iglic. ^ * j -jv 10ml Sio*.iQf(fcfli# 

* j -)i^M,zm^Lfzo mm&* ? j ->i iomi x-mmom^tn^tzo n& 

Ttmfttt : C16H12FN3O3 i:LT 

tUf fit: C, 61.43; H, 3.86; F, .6.06; N, 13.41; CI 0.00. 
#Hrffi: C, 60.23; H, 3.98; F, 5.85; N, 13.38; CI <0.10. 

20 
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in mu 




(2 0) 


mmnm (2 6) *ft 




10.520 


4020 




13.860 


10368 




15.680 


11768 




18.160 


4363 




22.840 


6723 




26.180 


6335 




28.120 


3928 










\£—t? (°C) 


AH (J/g) 




130.8 


-9.116 




186.13 


144.3 



%mm 14(1) 2-7tfJ^5-(4-7)^D^>y;K77 >©S^&(S'J£ 1 ) 




2 

(1)2-77>AJ1/^>1 (5.6 g, 50mmol) ZXM. (Tetrahedron Letters, 1979, 
10 51, p469) BMVfimizmbX 4-7)1* v<> XT JlTtV (6.8 g, 55 mmol) i: 

Kis**fco ««iSTJ»e>nfcfflias*-f v7d e^ji-x^Ta^u 5-[[i-(4- 

7 A ^ D 7 i - A )-l-b N^fyl^)H-77>-2-**#>l (8.1 g, lK 
* :69 % )£Sfco »J& : 139-140 °C (#8?) 
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NMR(CDC1 3 ) 6 : 5.88(1H, s), 6.28(1H, d, J=3.6Hz), 7.07(2H, t, J=8.7Hz), 
7.25(1H, d, J=3.6Hz), 7. 39-7. 44(2H, m). 

(2) ±I3ft£tr (4.72 g, 20 mmol) (Tetrahedron, 1995, 51, pi 1043) 13 
m<!)ft&fci$b, hUf;^DD->7> (10.8 g, 100 mmol) £ 3 frfls^- r »J •> 

5 L (15 g, 100 mmol) -£il7cLT, 5-(4-7;^n^>i';i/)-77>-2-A;^>| 
(3.52 g, JR* :80 % ) ^SHtft, 

NMR(d.-DMSO) 6 : 4.05(2H, s), 6.31(1H, d, J=3.3Hz), 7. 12-7. 18(3H, m), 
7.27-7. 32(2H, m), 12.9(1H, brs). 

(3) ±I3fb£$J (3.52 g, 16 mmol) (Bull .Chem.Soc. Japan. , 1974, 47, 
10 pl777) B*©#atfc*Cs VWV)\,V?>)\,-7 4 Y (4.2 g, 19.2 mmol) J: h U 7 

x = 7 W > (5.04 g, 19.2 mmol) £ H Jfo $ S Z> Z. £ C J: 0 . 5-(4-7;i/* D 

^>-»)-77>-2-*;^>l 2-tT U (3.7 g, IR^ :77 % ) 

£*§fco m& : 88-89 °C 
NMR(CDC1,) 6 : 4.04(2H, s), 6. 15( 1H, d, J=3.3Hz), 7.03(2H, t, J=8.7Hz), 
15 7.22(1H, d, J=3.3Hz), 7.22-7.26(2H, m), 7.29-7.34(lH, m), 7. 70-7. 79(2H, m), 
8.63-8.660H, m). 

(4) ±a3-fb-^tJ (3.7 g, 12.4 mmol) (Bull .Chem.Soc. Japan. , 1974, 47, 
P1777) mmvfi&^W- D> /f^?^^J")A7D; K THF ««(1M, 14ml) 
MfS£-eSC: fcfc J: D , m&tak. It 2-7t^-5-(4-7**n^>*;*)-77> 

20 (2.7 g) S«*WCf»fco 

NMR(CDClj) d : 2.43(3H, s), 4.01(2H, s), 6.10(1H, d, J=3.6Hz), 7.01(2H, t, 
J=9.0Hz), 7. 10( 1H, d, J=3.6Hz), 7. 18-7.23(2H, m). 

1 4 (2) 2-7 -t -5-(4-7 fr* a ^>i?)V)7 7 ><D%im&. (S'J*£2) 
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r ^J r ^ 1)Ac 2 OB 3 N cat.DMF 

° ^ ° H 2)H 2 PdonC S ^MeMgO o 

29 THF 30 AcOEt 31 Sf*"* « 

' 9l%(purity99%) 90% quant.(purity94%) 

( 1 ) 25%LDA(THF/^7*^ Wx^l^ > -fe* >)*g-&i§M 27.5ml(30mmol)£ - 
50°CH&£P Uff7 p< f;i/Xf 1/ ^ > 7.5ml(30mmol)^ilPX.^^> if # 

L*A s e>-45°CJUTT* 2-7 5 >*;i/^>^2.24g(20mmol)© THF j&r&(12ml)£ 25 
^FI-elTlto amsO-CtlRISUI^L. f§ &ftfc«B«*C THF40ml 
Z.tz'&. 4-7 j|/^D^>X7il/f t K 3.8ml(35mmol)&— %lZtK\Z. Z> Z. £ \Z £ 0 
Sgtt-50-CA^-15-C^±#LZ;o ?O»*^T30dra*»l/fc^ 7k 40ml * 

iD*feo w^jis^ e> £ in *Kfb-*- h 'j •> AzKJSM-cam ufc. e> *i t ^ ^ 

WV<x>T-*§IMb I, ft Mi/x>-t'&#1-£ £ i: tK 4.29g ©th'n + ^A 

(2) fcFD*5/jt7;i/*>R 1.18g(5 mmol) hhl>x^;i/7^> 
1.52g(15mmol)©Mx^;V}gr&(15nil)t, 7j<&T, 1.16g(11.4mmol) 

#t%-e h Uxf ;i/7^ > 253mg(2.5mmol):fc <fc7>U0%/1^ *>*-7 Aj^i!U80mg£An 

(3) *;i/3i?>& i.00g(4.54mmol)<0 h;i/x>(5ml)a»*K:^-*x;i/^ d U 
K 648mg(5.44mmol):fe<fcU t DMF(0.03ml)£ iD x. , 80°CT- 1.5 B$ Pal ftO g& jt # L£o 
JgflE* J: #$1*1 = * D 0 KSXffTSSL, US h ;vx>* 5ml feifflAs 
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cn^ETSSlt. m fcftfcMC THFlOml & -t?- )IT * 

h Fe(acac) 3 48mg(0.12mmol) £*n;i, -20°C C L fc o ilfllTfM t 
& # £> -10 °C Jgl T T* 3M ^ ;i/ V ^ * S" £ A £ □ U K 0 THF j§ % 
1.75rol(5.25mmol)£ 10»gItiTl/fe. jj§T&-20°C-C 30 dlflUJl# Lfcgfc, fi 

.5.(4.7;i/tD^>i;;i/)7 7 i.02gff ^(lR^li^SW)o 

10 l-[S-(4-7A*D^>S?JV)77>-2->f*]-3-b |«D*«>-3-(2ff hv^-ih 

8>£ : 121-123 °C HtgggJfe : x— ^ 
^u^^flf : C.sHuFN.Oj IT 

fHHl (%): C, 57.33; H, 3.53; N, 17.83; F, 6.04. 
15 ftVim (56): C, 57.25; H, 3.58; N, 17.53; F, 5.81. 

NMR(d,-DMS0) 6: 4.16(2H, s), 6.51(1H, d, J=3.6Hz), 7.05(1H, s), 7.18(2H, t, 
J=8.7Hz), 7.32-7.38(2H, m), 7.65(1H, d, J=3.6Hz). 

l-[5-(4-7 )l* U y< > )y ? > -2- J )V ]-3- t h* □ * > -3-(5-;< -IH- 
20 [1,2,4] h U 7 , ;-*-3-'f* )-7D^y > 

Muft : 179-182 °C fUSA^Hi : Slxfjl. 
7C*fl-*r : C„HhFH,0, tit 

H-^ffl (SO: C, 62.38; H, 4.31; N, 12.84; F, 5.80. 
frffim (%): C, 62.29; H, 4.16; N, 11.65; F, 5.78. 
25 NMR(d.-DMSO) 6: 2.43(3H, s), 4.14(2H, s), 6.46(1H, d, J=3.3Hz), 6.88(1H, s), 
7.15-7.20(2H, m), 7.31-7.36(2H, m), 7.49(1H, d, J=3.3Hz), 14.3(1H, brs). 
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l-[5-(4-* DD^>i?M77>-2-^H-3-k Kn*S/-3-(UF-[l,2,4] r 'J7^ 
-;i/-3-Y ;i/)-7"P^y > 
Ifc& : 96-99 °C ff&H&& : x*y-;i/ 
5 ^Ml##r : C.HmCIH.O, UT 

H+H<ti (%): C, 58.28; H, 3.67; N, 12.74; CI, 10.75. 
# flrffi (%): C, 58.16; H, 3.80; N, 12.40; CI, 10.50. 

NMR(d|-DMS0) 6 : 4.16(2H, s), 6.49(1H, d, J=3.6Hz), 6.93(1H, s), 7.30-7.43(4H, 
m), 7.52(1H, d, J=3.6Hz), 8.75(1H, brs). 

10 

l-(5-^^^7 7 >-2--f ;i/)-3-t K P *->-3-(l#-[l,2,4] h >J r v -)l -3-4 

: 176-179 °C : StKx?-^ 

7C*^«f : C„H,,H,0 3 0. 15 C,H,0, £: LT 
15 gtgffi (%): C, 64.63; H, 4.64; N, 13.62. 
»«fffi (%): C, 64.41; H, 4.40; N, 13.42. 

NMR(dj-DMSO) 6: 4.14(2H, s), 6.48(1H, d, J=3.6Hz), 6.93(1H, s), 7.24-7.38(5H, 
m), 7.5K1H, d, J=3.6Hz), 8.72(1H, brs), 14.7(1H, brs). 

20 l-[[5-(4-7 )l* □ ^ > i?)l)-3-*^)l]y =7 >-2--f ;H-3-b H O *i/-3-(l/f- 

[1,2,4] h TV-;w-3-f > 

gt^ : 191-192 °C : S^if^ 

5c^^tff : CnHnFNjO, t It " 

trUfi (%): C, 62.38; H, 4.31; N, 12.84; F, 5.80. 
25 frtirM (55): C, 62.23; H, 4.29; N, 12.79; F, 5.79. 

NMR(d ( -DMS0) 6: 2.36(3H, s), 4.10(2H, s), 6.34(1H, s), 6.89(1H, s), 7.18(2H, 
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t, J=9.0Hz), 7.32-7.37(2H, »), 8.70(1H, brs). 
3-t Kn*S/-H5-(4-> Y* } s"<y i? ft)y ? >-Z-4 ^J-3-(liF-[ 1,2,4] r U 7 

"j-jis-J )\,)-7v<j y 

5 B£ : 114-116 °C 5&3ig& : 
TtJil^flr : C 17 H 1S N 3 0, t LX 
ftfttt (%): C, 62.76; H, 4.65; N, 12.92. 

amm (%)= c, 62.90; h, 4.57; n, 12.26. 

NMR(d t -DMS0) 6: 3.73(3H, s), 4.07(2H, s), 6.44(1H, d, J=3.3Hz), 6.91(2H, d, 
10 J=8.7Hz), 6.92(1H, s), 7.22(2H, d, J=8.7Hz), 7.50(1H, d, J=3.3Hz), 8.77(1H, 
brs). 

l-[5-(3-7 A* u i? >V)7 7 >-2-f ;H-3-fc H D + ^-3-(ltf-[l,2,4] r 7 

v/ — ;i/-3--f ;i/)-7 , D^.y > 

15 m& : 140-143 °C fS££H?S&£ : x*^— A- 
7C*^«f : CuH.jFNjOj i: It 

gtjfflfi (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
fttiim. (%): C, 61.41; H, 3.84; N, 13.05; F, 5.97. 

NMR(d.-DMSO) 6 : 4.19(2H, s), 6.52(1H, d, J=3.3Hz), 6.95(1H, s), 7. 10-7. 18(3H, 
20 m), 7.36-7.4K1H, m), 7.52(1H, d, J=3.3Hz), 8.77(1H, brs), 14.7(1H, brs). 

l-[5-(2-7JUO'<>y)l)77>-H;H-3-t Kn*J/-3-(lJHl,2,4]h 0 7 

i&£ : 182-184 °C BgiSI : y -;1/-jq-x;1/ 
25 tE^^«t : CmHjjFNjO, i: It 

fj-JHi (%): C, 61.34; H, 3.86; N, 13.41; F, 6.06. 
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##H1 (%): C, 61.47; H, 3.90; N, 13.04; F, 5.99. 

NMR(d ( -DMS0) 6: 4.18(2H, s), 6.46(1H, d, J=3.3Hz), 6.94(1H, s), 7. 17-7.26(2H, 
a), 7.32-7.40(2H, m), 7.51(1H, d, J=3.3Hz), 8.79(1H, brs). 

5 3-fc Fnti"l-[5-(4-^JK>y^)77>-2-f ;H-3-(l/F-[ 1,2,4] r 

gfc^ : 166-167 -C 5f£3«& : 
7G*#*r : C l7 H, s N,0 3 0. 1 C.H.OjfcbT 
frUffi (%): C, 65.69; H, 5.01; N, 13.21. 
10 amm (%): C, 65.45; H, 4.93; N, 13.37. 

NMR(df-DMSO) 6: 2.28(3H, s), 4.09(2H, s), 6.46(1H, d, J=3.6Hz), 6.93(1H, s), 
7. 13-7; 18(4H, a), 7.51(1H, d, J=3.6Hz), 8.76(1H, brs), 14.7(1H, brs). 

7v< j >ii^^o hiv-1 4 >?^— -k mmttm stiTi:st7 * -w & 

15 CS^SII^fco 

( 1 ) DNAMOll 

7VJ/U77;K^7tl:J; D^ja*nfcttT<5*DNAS, KTE 7 
-«(fflfiE : lOOmM KC1, ImM EDTA, lOmM Tris-iM^ (pH 7.6)) CSi^ti 
ifcCt!), SBDNAj§« (2pmol/ / a 1) RV*-7 v Y DNA }gi£(5pmol/;(Z 1) 

(gf£ DNA&?"J) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3' 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

25 (^-yyhDNAIJH) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
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3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

(2) (I Csol) 

Streptavidin (Vector Laboratories ttK) £ 0.1M V7 7 — AS (Uf& : 

90mM NazCOs, lOmM NaHC0 3 ) £$g*»U 40/zg/mlCLfco d©* 

5 & 50 /Z 1 ft-f A7 ri/- h ( NUNCttK) ©^x^CiQA, 4"Ctr-«» 

■ .tft*i£ -a-^o^tC^^x;!/^ 'J >|Ay77-(«: 13.7mM NaCl, 0.27mM 
KC1, 0.43mM Na 2 HP04, 0.14mM KH2PO4) t2@arlt, 1% 
W to 'J > * 7 r - 300 A 1 * *P X. , 3 0 fl-fUj 7" P * * > ^ t fc o $ h £ & <> 
xj^ij >*Rs?9 7 7 — X 2 0i5t?f^> SI DNA }§?t (2pmol/;U 1) 50 /z 1 £ 
10 in*., SfiT! 30 »mHk»**&«, i;>|/W77-t2S, ft^x- 

-rs*-c 1 nm^ufco 

*C±I3*»"CW« *y 7 r -(*§/&: 150mM MOPS (pH7.2), 

75mM MnCh, 50mM 2-mercaptoethanol. 25% glycerol, 500 fx g/ml bovine 
serum albumin -fraction V) 12 (l U DNA (Spmol'/z 1)1 LL I RUM 

fc© DMSO Jgtt 6 # 1 *4P*»5t!yr' -f 7*3 > b U-)l(FC)t It^xjKcfi, 
DMSO 6^1 -2>o iKC-*" >fy5-Hf»« (30 pmol) 9/il SAP*, A 

< tfco 4 7zi> V D-;i/ (NC) tT©7x;i/K:ii x #Rt£ (IBJ$ : 

20mM MOPS (pH7.2), 400mM potassium glutamate, ImM EDTA, 0.1% NP-40, 
20 20% glycerol, ImM DTT, 4M urea) 9//l**r*PX./ / Co 

h $ 30 °c-e 1 ffsp^-r ht> s.i&ttL&mxs v >r&/w 7 

r — *£ 2[alft# It. ftC7*A U 7 * 7 7 r * --t? MIS Lfctfi >* =f 4* - > 
IS* (tyy Fab : ^-U >#-%t!M) * 100 A liP*> 30 °c 

U 1 B*||gj|8££«;fc&s 0.05 % Tween20 £ato U >E&/W 7 T-T- 2 Ink D > 

25 i;^7 7-tii, m^iJt^bto >; 7**7 --t* Mfe/w 

77- (iSSfiE : lOmM ;"7 - b D 7 x^;l/*77 x — h (Vector Laboratories # 
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K), 5mM MgCh, lOOmM NaCl, lOOmM _Tris-Jg|t(pH 9.5)) £ 150 fx lMT 
30 *Cr- 2 RSIH 1 NNaOH&$50 >u 1 £in&£JS&±tf>fc&s 
x;i/©lR3teS (OD405nm) £«|j£U ttT«Dtt)*3SK:ft^M¥£#tf>&o 
Pflg^ (%) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}] 
5 Cabs. ; fl5£*J©»>x;i/©ift#ft 
NC abs. : NC ©Kflfilfc 
PC abs. : PC©l&#& 

m& 50 2 £©i!g£ii^-Z\ x Atg/ml©««"CH[*2|i XX, y U 

10 g/ml©*§MT:Pfl§$ Y %%?tl?tl*tm, IC 50 (//g/ml) = x-{(X-50)(x- 
y)/(X-Y)} tftS. 

ffig^5 0 %(3ffi^TSib^trilJg (ICso) SKTOSCipt. 

$ 



fbi^rtJ N o . 


IC S0 ( /i g/ml) 


22 


0.53 



15 ii±®fiji«iiffi 

2-7->;i'77 >g|^i${r 7 «; — 5 s 7 7 y&jft&fr -5 c: i: tw £ o r , 2 - 

5, 1, 2, 4 - h 'JT^-^-a-A^^Vix^r^iift^HW 

20 --tfPlM, taHIVM-Cfe^^; (IV - 1) *fclia (IV-2) 
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1 . 55 ( I - 1 ) 




o 



•essnsft^c, a (ii-i) : 



I I - 1 ) : 



15 (i54>, R R 2 , R 3 x &&VR 4 &Mt2t®nmX'&Z) 





o 
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7 . Mn.M(Dft&Ts i'(IV-l) : 



5 (St. R 5 &7kmztz&w%k£tixuxt> k^TKZ-ji'-c&z) tssnaft 

&£:-f £S ( I V- 2 ) : 



10 8. MTC^Ji: btfti 'J >i©#4T, S ( I V- 1 ) tw*ftift***I 

1 0 . R 6 *s**-C&SgS*©a6H^7^~® 9*©V^n*»fc:lB*©HaS85o 
15 11. l OJKia«0»iSfc:J:»K 1. 2, 4-h'J7v"-^-3 

-#;i/*>^£f#. ^tx^f^ftt5:i:4Sai:t5a (IV-3) : 




H 




H 




(IV-3) 
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1 2 . 5£ (V) : 



SHiht^S ( I V- 4) : 



10 + , R 5 *cfcO t R 6 «BuS3i:[5lit8-C-&^) T? ft *fc£*S©8IJIifco 

l 3 . R 5 #g&£ftTOTt> c fct>:r;u*;i/T-&31f*©®M 1 2ilte«i© 

15 is. n#©teii!&7^~s&9 m, n§ i us-ifi i 4Jg©iNrn*(ciBiK©* 

j£ (I V- 5 ) : 
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(it*. R 5 (ig&£ tix^x i> J^r^*^ R 6 iZfcB^ Wfeznx ux $> £ 
a, fc^-ess : R 7 x R 7 ti b mtoatix^xb^zfryr* 

*3n«4b*tt. A: (R 8 0) R 8 C = CR'»R" (5t + , R 8 Ut£fc£ftT 

t,\t* j^t**** R 9 > R 1 ^ s^^R 1 'tt^n^naab-t 

*tS;J:*«afct5a (IV-6) : 



(5S* N R»*JHFR 8 a:t!iSBi:H*«. R 12 !±S:-R 7 (Sf, R'iiiuIEfc 

M«-c*«) -e**n*», S: -c (or') r 8 -chr"R" (a*> 

R 8 , R 9 „ R 1 0 N £ iVR 1 1 titular Mil-?: feS) t-^^n^^s Sfctet. 
1 6 . !!*©iSBf§ 1 0 H*&l±fB 1 2 JBsBtt©#i£C«fc 5 > * (I V - 7 ) : 



j^ry-^-C**) -e^£ft*<b£t>£?l> #^-C5S : R 7 X (5£*, R 7 &b 
* 3 * * * Xtt/>ny>tt«) t*$n*fls£«K (R 8 0) R 9 




o 



H 
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C=cR l0 R" R 8 ttSi$ntuT*)i^7;i/^;k R\ R'\ £ 

3<fb£$k if;li*AA7IVrt HlSfS^ftSC SSaitSS (IV- 



R 6 iiluH2i:lH].l(g. R 12 (iiC:-R 7 (5£*. R 7 fct M IB i: H £ H X £> 
5) f^^fftSS, A : ~C (OR 8 ) R 9 -CHR 10 R 11 (5£*, R 8 , R\ 

10 ^;nrfe-5) T-^£fts-fb£ti©8^i£o 

17. 5£ : R 7 X R 7 tt h Uf^t-fe5) T? a%Sn*fli^**S*6** 

5Jg£fc{i!fil 6£gBffi<z>8£& 0 

18. 5$: (R 8 0) R°C = CR 10 R 11 (a*, R 8 hR"tf-|C*ot 
MJ;**-l/>-Cifc!K R 9 & <fc tF R 1 1 ftykMX &%) X m £ ft 3 -fb-^tJ £ SUB £ 

15 tzft&.tt zm&ommm 1 sttsfctts 1 6iia3a©M^»o 

19. : (R 8 0) R 9 C = CR 10 R 11 (5$4>. R 8 £ <fc£FR 9 2)M ^"t-ifc 
R 1 °:fc«fclFR 1 1 &&mx&Z>) XBZti5>ibpy>*fcfo2-£ZZ£*®®l 

2 0. i (I V-9) : 



5 8) 



12 




o 
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(55^s R 6 li^K^$ fc li 7 ;t> * * , R 1 3 3 : - R 7 (S** R 7 

tbi>) -ZmZtlZm. 5$ : - C (OR 8 ) R 9 -CHR 10 R U R^T" 

R 9 > R 1( \ *iVR 1 Mi^ii-en&i LTTkHa; 
5 ttR 8 i:R 1 ( tf-8ll:«;ot7;Kl/ >=£^t»r) T-^<*n£^ STcfitKn 

R l4 fiS : -R 7 (A*. R 7 ttB5aBi:llI^^T-fe^) T-^^n^ 
1. S : - C (OR 8 ) R 9 -CHR 10 R" (3^ R 8 , R". R 1 <\ *<fctf 
R 1 1 (iiIB3i:l5lita'Cfe ; S)) T-^£fti>S> 3; fctt t K n * is * f-JVT* & % o U 

10 R ,3 #^JK i>oR 14 i)SfF7tFDt:7>-2-'(M-S51^ * <t V 

2 1 . R 6 tf*i-eifet)> R 1 3 i£ * ))/%.tz&3L : ?- frX-fo ^ R'^f^t 

15 N, N-^fiW*77t^K ( 1 Y* 9 s- 1 -^f-^) x.^K (1 
-xb+->) ( 1 -x h 1 xf;K (l-n-7-n* 

;VT*fe-5!l*©®H^ 2 0 JlIBio©'fb-& ! ^o 

22. if*©^ffl^4 HlSiffi0#&£ «t 13 5* ( I I I - 2 ) : 




20 O 

(5£cK r\ R 2 ^ * i7>*R 4 at *n?na4 mmztix^x$>&u 

nzib-SVaZms (I I I — 2 ) T-^£ft3-fb£tfC, a ( I V - 1 0 ) : 
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(IV-10) 
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